WO 03/ 072557 PCT/ EPO3/ 02036 1 5- PHENYLTH AZOLE DERI VATI VES AND USE AS P13
KI NASE | NHI BI TORS The present invention relates to organic conpounds, their
pr epar at iwo oaftkssheir use as pharnmaceuticals. In a first pasmEPos/p2208he
present invention provides conpounds of formulal R2 NHRS >N1 | S
RR RBR4 infree or salt form wherein RL is hydrogen or am nocarbonyl
optionally substituted by nitrile, or RL is G -Cs-al kyl carbonyl or

C - Cs-al kyl am nocar bonyl either of which being optionally substituted by
hal ogen, hydrexgnvianiavors GerCoraiviy |2ami vey Adi ¥1C KO8sE RNHIBIE®RSn0, car boxy,
Cl- Cs-al koxycarbonyl, nitrile, phenyl, G -Cs-hal oal kyl, or by Cl-Cs-alkyl
optionally substituted by hydroxy, or RL is G -Cs-al kyl carbonyl or

Cl - Cs-al kyl am nocar bony] either of which, being optionally, .substituted by
C3- Cs- chRe Rfsqe;ewnvaﬁtqnaﬁ%w TEBRIIcPTPRER sy R EHRyricg angh thyig e s

G - Cs- alisyheauBeny! or G -Cs-al kyl am nocarbonyl either of which being
optionally substituted by G -Cs-al koxy optionally substituted by hydroxy,
or RL is O -C8-al kyl carbonyl or Cl-C8-al kyl am nocarbonyl either of which
bei ng opti @e@dshycr, HEBadsédtihREHOY pRIERY bodpb B ak Formuuist i t ut ed by hydroxy
or C-C8-al kyl, or is G-Cs-a] kyl carbonyl or G -Cs-al kyl am nocar bonyl

ei ther of which being optional I\ substituted by a 5- or 6-nmenbered

het erocyclic ring having one or JT e ring hetero atons selected fromthe
group consisting of oxygengimdtr oflen) sul phur, that ring being
optionally substituted by [Pxdrjoxy,S'C -Cgtal kyl or G -Cs-alkoxy, or RL is
-(C=O-(NH)a-Het where a,s or 1 and Het denotes a 4-, 5- or 6-nenbered
het erocyclic ring havinfioneYor nore ring hetero atoms sel ected fromthe
group consisting of oxygen, Rlitrogen and sul phur, that ring being
optionally substituted by hydroxy, G -Cs-alkyl, Cl-Cs-alkoxy or by a 5- or
a-mménéuewesdrﬁéwwﬁlerem ng having one or nore ring hetero atons selected
from t i%%%%g&?&sérﬁﬂlb&gb&{yl BEHSEMy stibstitAeE By afdlesul phur, WO 03/ 072557
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or R is C;-Cg-alkylcarbonyl or Ci-Cg-alkylaminocarbonyl either of which being optionally

substituted by halogen, hydroxy, amino, Ci-Cg-alkylamino, di(C;-Cs-alkyl)amino, carboxy, Cs-
Cs-alkoxycarbonyl, nitrile, phenyl, Ci-Cs-haloalkyl, or by C;-Cs-alkyl optionally substituted by
hydroxy,

or R! is C;-Cg-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally
substituted by Cs-Cs-cycloalkyl optionally substituted by hydroxy,

or Rl is C1-Cg-alkylcarbonyl or C;-Cs-alkylaminocarbonyl either of which being optionally
substituted by Ci-Cs-alkoxy optionally substituted by hydroxy, '

or R!is Ci-Cg-alkylcarbonyl or C1-C3-alky1arﬁinocarbonyl either of which being optionally
substituted by phenyl optionally substituted by hydroxy or Ci-Cs-alkyl,

or R! is Ci-Cg-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally
substituted by a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms
selected from the group consisting of oxygen, nitrogen and sulphur, that ring being optionally
substituted by hydroxy, Ci-Cg-alkyl or C;-Cg-alkoxy,

or Rt is =(C=0)-(NH),-Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur, that ring being optionally substituted by hydroxy, C1-Cs-alkyl,
Ci-Cs-alkoxy or by a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms

selected from the group consisting of oxygen, nitrogen and sulphur,



2o0or RLis -(CO-(NH)b-T where bis 0 or 1 and T denotes C3-Cs-cycl oal kyl

or phenyl either of which being optionally substituted by hydroxy,

Cl - C8- al kwb,03@72585- al koxy, or by Cl-C8-al kyl substitutedPojy/EPpsionmiy, R2 is
Cl - C3-al kyl or hal ogen; one of R3 and R4 is R6 and the other is R7; R5is
hydrogen or hal ogen; R6 is hydrogen, ﬁydroxy, am no, -SORB, -S02R8,

- SO2NH2, -S02NROR10, -COR8, -CONHR8, -NHSO2R8, nitrile, carboxy, -OR8 or
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or, when R4 is R7, R7 cap al so -NR12R13, R14 or
_ OR14; whicharihgrptionally substitsted hyridyoxgs Cobs- ﬁﬂxg |Cl-c§f -%QQ@?@%E@W y!
opti onall v i by hal ogen, hydroxy, Cl-C8-al koxy, nitrile, am no,
Cl-Cs- g?lkséf%mh%dr%%g( Cl-Cs-alkyl) amno; either RO is O-Cs-alkyl or

C3- C8- ®tdd Oalkylkyl @ptalegend | y substituted by hydroxy, Cl-C8-al koxy,
nitrile, apypo - ©%- LNOon7di (Cl -Cs-al kyl) amno or a 5- or
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6- menbé eterocyclic ring vinhg one or nore ring hetero atons sel ected
from t IRe ighwlipgea@ndialgemg of oxygen, nitrogen and sul phur, that ring being

optionglly, substituted by.Cl -E8pal kylns FOANRLO-dHNRRIOIEORE-CONHRS- al Kyl ;
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R e R
are at tiagdes HyafoRypCECs-alkoy, nieilgarmsnb, helselodaminomr dilhy Gstadltylleminoai ns one

or nore further tero atons sel ected from : i 84 gy oxygen,
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-NR12R13. . Termns used in the specifigation have fhe. f. ' l.pgs:
" Opt i orfNVing 8EHE ror et eBe dsrd °“h§‘aer%°‘%%$e°n§‘rs%‘%l’f &g, THRER o be
substi ta‘ﬁfd%dlpﬁ{l% FRR rin@belRIoptipasilyt subsiButey bady-Qrekydy ardrB® goidiopat oo Frof t he
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PCT/ EPO3Y/ £2@R6ered heterocyclic ring that contains one or more further hetero atoms selected from

the group consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by

C1-Cg-alkyl;

either R12 is Ci-Cs-alkyl or Cs-Cs-cycloalkyl optionally substituted by hydroxy, amino, Ci-Cs-

alkylamino or di(Ci-Cs-alkyl)amino, and R*? is hydrogen or Ci-Cs-alkyl; or R12 and R13

together with the nitrogen atom to which they are attached form a 5- or 6- membered

heterocyclic ring that contains one or more further hetero atoms selected from the group

consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by Ci-Cs-

alkyl; and

Ri4is C;-Cg-alkyl optionally substituted by hydroxy or -NR12R13.

Terms used in the specification have the following meanings:

"Optionally substituted" as used herein means the group referred to can be substituted at one

or more positions by any one or any combination of the radicals listed thereafter.

“ Aminocarbonyl” as used herein denotes amino attached through the nitrogen atom to a

carbonyl group.



"Ci-Cs-al kyl" denotes straight chain or branched C -Cs-al kyl, which may be,
for exanple, nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

sec- but ylwotoant2sbut yl , straight or branched pentyl, straiPgitEPos/ods@nched
hexyl, straight or branched heptyl, or straight or branched octyl.
Preferably, Cl-Cs-alkyl is C -C4-al kyP. "C3-Cs-cycloal kyl" denot es

cycl oal kyl having 3 to 8 ring carbon atons, for exanple a nonocyclic group
such aS?aFCJAﬁJKPP&e?;B V%tstrﬁgtﬁlcﬂgﬁttaflbmﬂst @p@arantyt vaet ﬁbﬁ‘b&,'for exeigdhept yl or
cycl oocty can be substi tute %/y one or nore, al I#\X/dgne or
two, Obedi, abliyn-propblpspropr, -y iepeY gres b e buey PrEby SF Bshe

bi cycl 99 heptylS of #edighit R hhnched 6tobut yi
cycl opg%rt ?traéglgtlgrﬁ)réi&jyd hexﬁ %ghpé(pég?&g%ho%tzty gﬂCtil Cs- al koxytsa denot es
strai gHteferbﬂaiy,nCﬁCs bkal?;cﬁle@‘t@lkyts al koxy which may be, for exanpl e,

met hoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,
tert-butoxy, straight or branched pentoxy, straight or branched hexyl oxy,
st r ai ghC;-Gh-celoalkyiadetreestoytloaticyl hayings} 108 §hg cashPObROREHON CHEPIE dxy .
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Cl C8 a kyl , Cl-C8-al koxy or G -Cs-hal oal kyl respectlvely as hereinbefore

defi ned attached by a carbon atomto a carbonyl grou - Cs-al kyl am no"

and ' dl"CQC8Q$k<adyksdkﬂ<a& giaight dierho be beanihea @bﬁmlkomwthE en,aﬁé@t foy exgmplg, one

or two - groups as herei nbefore he sane or
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res peCtstrH@h’b’o@raE&red bkmbﬂﬁsﬁ@lghﬂﬁk bxdncl(edilheﬁdeyad, kty:hghtmnhn@nched heptyloxy,
"C3-Cs-cy t(illoal Ky, q’gnot e]Ls(P cygl ea lgl}/l lﬂgxymt(ﬁ_@ carbon atons, for

exanpl €r§ %frfﬁckifé?‘i d g¢t% ﬁy 3 BBy, ¢yl dbut yl , cycl opentyl

cycl ohexyl, cycl oheptyl or cycl ooctyl, any of which can be substituted by

one or m)re usually one or t C4- a icy c group

such as GiGsshaleopt genosss Gi Mﬁ’é&g@ﬁembﬁ’%‘)@%gﬁﬁé}g‘iﬁ S'H’D@teéby Ve ”ﬁ‘{”{(
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07255 /| EPQ3/ , e
fi uor i rmeome hPrsferaily C bpé);iﬂﬁgﬂéﬁlrl &O %‘i‘kgf@tridolf}gori Wf'o % u%erfilur?éu%rop
chl ori N@orind atdns. OF 6- menbered het erocycl ic ring containing at |east one
ring heteroatom selected from the group consisting of nitrogen, oxygen and
sul phur" as used herein may be, for exanple,

" Cy-Cg-alkylcarbonyl”, “Ci-Cs-alkoxycarbonyl” and “C;-Cg-haloalkylcarbonyl” and denote

Ci-Cg-alkyl, Ci-Cg-alkoxy or Ci-Cs-haloalkyl respectively as hereinbefore defined attached by a

carbon atom to a carbonyl group.

" Cy-Cg-alkylamino” and "di(Ci-Cs-alkyl)amino" denote amino substituted respectively by one
or two Ci-Cs-alkyl groups as hereinbefore defined, which may be the same or different.
Preferably C;-Cs-alkylamino and di(Ci-Cs-alkyl)amino are respectively C1-Cs-alkylamino and
di{Ci-Cs-alkyl)amino.

"Cs-Cg-cycloalkyl" denotes cycloalkyl having 3 to 8 ring carbon atoms, for example a
monocyclic group such as a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl, any of which can be substituted by one or more, usually one or two, C1-Cs-alkyl
groups, or a bicyclic group such as bicycloheptyl or bicyclooctyl. Preferably "Cs-Cs-
cycloalkyl” is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl.



azetidine, furan, pyrrole, pyrrolidine, pyrazole, imdazole, triazole,
isotriazole, tetrazole, thiadiazole, isothiazole, oxadiazole, pyridine,
oxazol e, we®ms@zxske, pyrazi ne, pyridazine, pyrimdine, piPETEPINE036

nmor phol i no, triazine, oxazine or thiazple. Preferred heterocyclic rings

i ncl ude pi perazi ne, norpholino, imdazole, isotriazole, pyrazole, pyridine,

furan, oxazole, isoxazole and azetidine. Throughout this specification and
in the giabgs tdiahalo®th8Vbe Aidhiagchidime vt of i©dink] eferablyie isfliigine bhe wor d
"conprise", or variations such as "conprises" or "conprising”, wll be

under st@éefineo i nply the inclusion of a stated integer or step or group of
integers or steps but not the exclusion of any other integer or step or

group of integers or steps. Preferred co unds of the present ipyention
i ncl ude"‘bérrpbg'mﬁsnhﬁedf hternevsliq rmgchwnsg? g’éfttoneF%rheteWi’é?‘E isélemd“ %em
hydr oge ' Rl 6:98& And sURtelt byhed HRdeiMinhy bt For SanfRle,i S

Cl - Cs- {Eﬁ%ocug?gg%%{ggm%%q%s} .a}ﬁgyl am ngigglr bonyl eit rlJer ,%f V\/?’lli cﬁnit?};i ng
opt i onadzeijding, flem; pyrrele, myyrolidinegyrazolfy ipigagole.dripzole, eotriazply tetrargleo,

car boxy,.. G - Cs- ) I Clys:GSiz , or by
R S S R
Cl - Cs- apyeinhidinenpipenationyhorppolinen tridzinesepszinetautthigzaly Rrsfeaed byteraszslieyingsor RI
is Cl-Cs-alkyl - y j i:h:her i bei ng
R G L S A R S U I ki
or Rl isoxdzelesndlaketidirer bonyl or CI - Cs-al kyl ami nocar bonyl either of which
being optionally substituted by a 5- or 6-nenbered heterocyclic ring
having one or nore ring hetero atons selected fromthe group consisting of
oxygen, Thiouglome thigsptcightdruand it st claims ghdsdphey.opddse thel doptexeighsirést ut ed by

Cl-Cs-al kyl .. o, Rl i,S:-(C50)- . e i I : otes a
-, b5- 8$¥%Y1?Fe%e‘?%rg lﬁf)[(nggfe)’ef é[l(;lywélla|n§¥;?slrSlu\r(Aifgg(‘31 avi r%r%(%%e&o rcaﬁéggngﬁhgﬁﬁgt ero
at ons serdeetesl dorioplyt the irghoio of ansitst infagenér staxgugrnup of integere or staps lsutl phur ,

that rin ei ng optional substituted b .- Cs-al kyl ,

a - Cs-a?‘%&g‘ile ﬂlsb of a5y Og%ér énl% %%%#%Q}Igﬁﬁ%r%ggg %g[y“%\é%s Org;iStne ‘havi ng one or nore
ring hetero atons selected fromthe group consisting of oxygen, nitrogen
and sul phur, WO 03/ 072557 PCT/ EP03/ 0203 5 or RL.iS =0} - T re T
denot o5 ekl SERePEIR) e epRemy T r nar i< aetlel S oo 75

substi t ffr@dwhyreltydr oxy, Cl-Cs-al kyl, or by Cl-Cs-al kyl substituted by

hydr oxy i ] and the other is R7;

R is h%iS%é’}?séS‘?OoﬁgP@glék, l"%%iqg"‘?ﬁfuéi %ﬁ‘%ﬁ%& PRl Snino, - S02R8, - SN,
- SO2NRIRIRY is-ONHSO2RBecarbyrahor Coa-blkglaminocarbonyl either of which being optionally
substituted by halogen, hydroxy, di(Ci-Cs-alkyl)amino, carboxy, C1-Cg-alkoxycarbonyl, nitrile,
phenyl, C1-Cs-haloalkyl, or by Ci-Cs-alkyl optionally substituted by hydroxy,
or R! is Ci-Cg-alkylaminocarbonyl optionally substituted by Cs-Cs-cycloalkyl,
or R1 is C1-Cs-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally
substituted by C3-Cs-alkoxy optionally substituted by hydroxy,
or R! is C;-Cg-alkylcarbonyl or C-Cs-alkylaminocarbonyl either of which being optionally
substituted by a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms
selected from the group consisting of oxygen, nitrogen and sulphur, that ring being optionally
substituted by Cq-Csg-alkyl,
or R1 is =(C=0)-(NH).-Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-membered N-
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur, that ring being optionally substituted by hydroxy, Ci-Cs-alkyl,
Ci1-Cs-alkoxy or by a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms

selected from the group consisting of oxygen, nitrogen and sulphur,



-OR8 or G -C4-haloalkyl; R7 is hydrogen, -OR', fluorine, chlorine, bromne,
nitrile or G -C4-haloalkyl, or, when R4 is R7, R7 can also be -NRL2R13 or
- OR14; Rewend/oRFi7 are i ndependently Ci -Cs-al kyl; either R®PCIr&PCH01036 al kyl
optionally substituted by hydroxy, C3-Cs-cycloal kyl optionally substituted
by hydroxy, G -Cs-al koxy, nitrile, di (U-Cs-alkyl) amno or a 5- or

6- menbered heterocyclic ring having one or nore ring hetero atons sel ected

from t hg @ QURC-RHNSHST khereOf derXAABICARRIAIKYT Sgstenyl dider 6 Whickbing
optionally lsug;s_{@t ut ed byr G -GCs Kk ga&gnd 10 1| - Cs-al kyl ;
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form apbg (g_rCSQQ-llgggnbered heterocyclic ring that contains one or nore
further hetero at o’m; sel ected fromthe group consisting of oxygen and
ni t r ogeone affRétandiRdgs Beandhthepthesifal® sy substituted by Cl- Cs-al kyl; either
R12 is - I jqnal ly substituted by di (G -Cs-al kyl )am no, and R13
i's hydrlggléﬁg%gg%&-%g@éfﬁky]; or R12 and R13 together with the nitrogen atom
t o whi cRe istheyragen hatitaasyhaind SRR, -50208:2,65 BB NAEQReREcy7ane: €250RY t hat
cont ai n: e Or~n rther hetero atons selected fromthe group
consi st ﬁ\lgﬁ%rf&og%gelﬁalgﬂﬁ nitrogen, that ring being optionally substituted
by G - Kbisdlylsdgen,a®R ! Rlgorise, Chlogse,dirkypine, wigrile loe C1-prdiaatiell asowkrailds of
formul a,} 4-n_free, onmsahis [.0HRd.Ncl ude those wherein Rl is hydrogen or
ani nocarb r?ﬁn%lg? P%rﬁﬁlg{ s%bs Iftuted by nitrile, or Rl is
Ci - C4- aRkyndRizonindemnd GitlyG-@d-&itylani nocar bonyl either of which being

opti onal.l ubst it d f i - C4l - ,Nno,
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Cl - CA- addbylituegdt iydiydtdxy, S€ulisalkouy adtrby, difaiCsajkyllomimios &5- or 6-membered

G - C4-a) kyl ami,.nocar banyl optional | i - CVGC | . or R1
is d- e-téloﬁ’fr};hﬁ 51?1%%‘?1911&/ g€ ’fl!l&tzf-ré‘i%el%g?f‘%‘iség%%%ﬁ@?’mgf tth}%%F fJo\%}%tc Fei ng
opt i onabiygen andairiogert, ebhthing@Beingbpabkalkyysubptried by IGi-Gadkitlj 4ndt R idydhgedn oxy,
or Rl is (J-C4-al k ar I Ci.-,C4-al kyl am nocar bo eith i ch
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selected fromthe group consisting of oxygen i trogen d sul f hat
g’ boliA BpEiORAPTS g b ST AR e e te badfl e By Gt
Het wheCgaikyl;s O or 1 and Het denotes a 4-, 5- or 6-nenbered N

5
AT R L
opt i onall ;. aubs o Rut £l WY tbgetlied¥ith t6k nitdbgan kiyin to which they are attached form a
" 5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Cs-
Cs-alkyl; and
Ri4is C;-Cg-alkyl.

Further preferred compounds of formula I in free or salt form include those wherein

R! is hydrogen or aminocarbonyl optionally substituted by nitrile,

or R1 is Ci-Cs-alkylcarbonyl or C;-Cs-alkylaminocarbonyl either of which being optionally
substituted by halogen, hydroxy, di(Ci-Cs-alkyl)amino, carboxy, Ci-Cs-alkoxycarbonyl, nitrile,
phenyl, Ci-Cs-haloalkyl, or by Ci-Cs-alkyl optionally substituted by hydroxy,

or R! is C;-Cs-alkylaminocarbonyl optionally substituted by Cs-Cs-cycloalkyl,

or Rt is C;-Cs-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally
substituted by C;-Cs-alkoxy optionally substituted by hydroxy,

or R! is C;-Cs-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally

substituted by a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms



Cl - C4-al koxy or by a 5- or 6-nenbered heterocyclic ring having one or nore
ring hetero atons selected fromthe group consisting of oxygen, nitrogen
and sul phwo,030725RL is -(C=0O) -NH T where T denotes C3-Cs- cPCTEROKYI030r
phenyl either of which being optionally substituted by hydroxy,

G -C4-al kyl, or by C-C4-al kyl substituted by hydroxy, R2 is d-C3-alkyl;
one of R3 and R4 is R6 and the other is R7; R5 is hydrogen or hal ogen; R6
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to which t ar, ac - or 6-nenbered heterocyclic ring that

| et P R AP e pE Ry

cont ai rf& eterd atoms selected fromthe group
consi stRﬂllhgadrogeqy@elm@d ni trogen that ring being optionally substituted

Cl-
Crvent e ﬁw%%’miv@r@mmg«% Kot SORRORE RHSBIRE (v LRLBEESET )
03/ 07255Ks BT - EE’ih&YoQ&QBG 7 Rl is hydrogen, or Rl is am nocar bonyI
b
0 O Y S or Yy MPRESRAO K o P AT, o 3L 0

al ky!l ( o, I_ROEan £186 bORYR2RI3-oCsORIMY| optional |y substituted by hydroxy,
hal ogen

opt | onakl B3 PHEAUBIT IR GIPT 1 - Co- al koxycar bomyl | mirile, hal ogon

phenyl Gt RNAICGYCSalRAtptibhAK shysthyidd &x hydrox{] €G8s-cycloalkyl optionally
substituted by hydroxy, Ci-Cs-alkoxy, nitrile, di(Ci1-Cs-alkyl)amino or a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen and nitrogen, that ring being optionally substituted by Ci-Cs-alkyl, and R? is hydrogen
or C3-Cs-alkyl; or R? and R1° together with the nitrogen atom to which they are attached form
a 5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Cs-
Ca-alkyl;
either R12 is C;-Cs-alkyl optionally substituted by di(C;-Cs-alkyl)amino, and R13 is hydrogen or
C1-Cs-alkyl; or R12 and R together with the nitrogen atom to which they are attached form a
5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Cs-
Cs-alkyl; and
R¥ijs Cy.4 alkyl.

In a second aspect, the present invention provides compounds of formula I

in free or salt form, wherein



al kyl, or a 5- or 6-nmenbered heterocyclic ring having one or nore ring
hetero atons selected fromthe group consisting of oxygen, nitrogen and
sul phur, wbab/risay bei ng optionally substituted by hydr oegI/ER03/@93@l Kyl or
Cl-Cs-al koxy, or RLis -(C=O-(NH)a Het where a is 0O or 1 and Het denotes
a 5- or 6-nenbered heterocyclic ring Having one or nore ring hetero atons
sel ected fromthe group consisting of oxygen, nitrogen and sul phur, that

ri “9 bg %y,q‘)(%t? OQﬁU ﬁHP Lﬁdﬁkﬁ@l -ah&&ﬂ!a%ﬁﬁzlg Clcé:s-aikkibélmrﬁfca@on@ al koxy;

and the other is R7;
R5 |s rcyﬂerragammbem mgmallﬂelhsetumﬁdwdqérpxmwmx91-Caﬁilwt?mm@3é!t§l- 3S02R8,

- SO2NH2 SOZN chexy, -OR8 or
Cl-Cs- I?QT Hgli“f&ﬂ Rl%"/‘ixlys h (ﬁﬁlk g’y %}_JLY Suﬁgﬁ%%%{&%{gr h%)?g&la p%RS cyano or
C - Cs- h@&l@ﬂkﬁy)lpnomll,y submtuﬁd hyshydmy, Q7Cealkonr eptidpelly NF’PEQRI@ byroyareseys - OR14:
R8 and e|n ndent | onally
cubat | (S e E B oy g P QbR Sl By 5y or ORCs

Cl - Cs- anm |oam5n@,r Grmethleckd memlcmab Yiaghadng oré «Dlheprethlgl hetegp a@gmesplkstrzd or
C3-Cs-cycl qal k opti.on substitute Xy, ,

] Qo et soHReH R g el il el P e b Epe iy Y

6- menbeubgitied by agdioky, (Ijlm’:gtgkyltt&\mr@; -akexypor Rbise-(C+O (INd).d1lay therﬁmsmé)el ect ed
fromtheg consi sti.n 0 nitro I |ng bei ng
opt 1 ondlynd s rrdETtS T PRt kg A i op ke b el 19 P
or R9 %&nﬂle@cieagﬁinh e gﬁbﬁlhcdﬂaﬁnmg' bfr@ggem, attmrgen endvmlplur theyriag being t ac hed
forma 5- -genber%y h%eroy 131 31’( contains one or nore further
hetero OC?F‘BH%HYSS@ wipied by by Ao net i BTy TorsTEt Ry of oxygen, nitrogen and
sul phurpz it tg@.t;gau@goppdw@npptl onal ly substituted by d-Cs-alkyl; either Rl12
is G -Cs-al Xlrﬁ % alk ;. optionally substituted by hydroxy,

am no, @WeoEX Byfsaﬁ"nar%lt fo efél "es- al kyl)amino, and R13 is hydrogen or

Cl - Cs- apky hy dr@éen%%a@dganm together with the nitrogen atomto which they

are attached forma, 5- or er y @t ENs one
or nor eReflﬁlht"HégeqﬂéY‘éfPﬁy’a?t’%H%’ g@ﬁ’cf;@g&f’r Iﬁ’e @%ﬁﬁ&“ St F??g%&olg >oxygen,
nit rogem@gq%Rs%ghyrcarmt -ORN¢ QecHgnletlonal |y substi tut ed by C-Cs-

al kyl ; and

kyl tional Ly substi ydr o
- NRL2R1R s mrggqr@?\é%(?fiﬁdwlemﬁ 3523 Ré Prg %fr{:b@*'g%lﬁ%% W%B?\xdﬁe
corrpou atag Qrdpd q\uluznheReu& -BR4,s hydrogen, or Rl is am nocarbonyl,

ky car bonyl or - al kyl am _nocar bo eith whi ch bei ng
opt i onali(’t andRif ate indensgd WlYlﬁAogﬂo%Jg 1°6C€@8'CQ'§1 gﬁé}%]yf’ ﬁX S‘ﬂ’éﬂﬁnﬁ%ﬁiy, Cl- C8-

halogen, hydroxy, C1-Cs-alkoxy, nitrile, amino, Cy-Cs-alkylamino or di(C1-Cs-alkyl)amino;
either R? is C3-Cs-alkyl or C3-Cs-cycloalkyl, optionaily substituted by hydroxy, Ci-Cs-alkoxy,
nitrile, amino, C;1-Cs-alkylamino, di(Ci-Cs-alkyl)amino or a 3- or 6-membered heterocyclic ring
having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur, that ring being optionally substituted by C1-Cs-alkyl, and R0 is hydrogen or Cs-
Cg-alkyl; or R? and R10 together with the nitrogen atom to which they are attached form a 5-
or 6-membered heterocyclic ring that contains one or more further hetero atoms selected from
the group consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
C;y-Cg-alkyl;
either R12 is Cy-Cs-alkyl or Cs-Cs-cycloalkyl optionally substituted by hydroxy, amino, Ci-Cs-
alkylamino or di(Ci-Cs-alkyl)amino, and R13 is hydrogen or C1-Cs-alkyl; or R12 and R13
together with the nitrogen atom to which they are attached form a 5- or 6- membered
heterocyclic ring that contains one or more further hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by Cy-Cs-
alkyl; and
Ris C;-Cs-alkyl optionally substituted by hydroxy or -NR1ZR%3.



al kyl optionally substituted by hydroxy, hal ogen, C3-Cs-cycl oal kyl
optionally substituted by hydroxy, G -Cs-al koxy optionally substituted by
hydr oxy, VeO-0@®7abkoxycarbonyl, nitrile, hal ogen, phenyl epTiEP301096
substituted by hydroxy or Cl-Cs-al kyl g OF @ 5- or 6-nenbered heterocyclic
ring having one or nore ring hetero atons selected fromthe group
consisting of oxygen, nitrogen and sul phur, that ring being optionally

subst tP?éf&QeJ)é'onﬁJouQas ﬁ\l:l'ﬁﬁé cOhp&ldSof f@hiﬁmwh@éml?l is -(C=O)- (NH) a Het
where a Is denotes a 5- or [Tb C%&(gwero lc ring
opt i onéilllglhbdxbm PJUR’eJd abynqsiydmyy 1@@ a@SV-lfei‘Flk%ﬂY B Cohs ey GPURIGoaRy! | s

Cl- C3- gl l&%@e fvﬂﬂﬁn %ﬁrﬁmfmguﬁ&lﬂsém@i W&&gba GpcgJa B?mno Rearbsxyyiicgen or

hal ogen; y roxy, am'no

R10
- NHSO2 Rkyl oyamlly@dﬁbmtsd by hygrgxypha erc&tf&rcaslpklyv OERIPHPQY H’?é]‘i*
fluori qlgfiro%be ( %ﬁ%@%&ﬁilﬁ&ﬁﬁt&[ bﬂyc@&cﬁ@1%'—aﬁk’$ cél‘bonyl"f"ﬁfhlgz4 is R7

R7 can are |ndependent y O -Cs-al kyI
e| t her Rbges, endoptibally sglpmtmnébv@yénm ot ch'eﬂ Iy O yach- % ;membered

d| (CI ) % eé?%ck%/nn OlPa% %“06}1' |c% m&gp%élht#%er eglx ﬂé’c@écpﬁé(m tfeegfonp RbiXing obi tri l e,

eteroc C|IC rlng haV|ng one or
nor e rldxggdrieh&ragemamﬂmﬂlslairedmedng being opréongHp sibst byt Crfgs-aikyl endygen and

L 09 konl BT BORCRS. AB1 ORISR Y o SRS ket SCBr Bhithlbercad. RO 15

hydr og together wt nitrogen atomto
whi ch tH‘e&yo@bHac g @p:iwdllyf m‘asmtuacdﬂay lydreeynEnbernlal peCefeelkokic ring that
cont al T(“O re further hetero atons selected fromthe group

consi st @Qg’gen and nitrogen, that ring being optionally substituted
by C1- o%oaleylhd RéistRremdRi@ other BIR’Cs- al kyl optional ly substituted by

di (C1- gi ‘6\}’ %Ié o and R13 is hydrogen or C-Cs-alkyl; or R12 and R13

t oget h Y ‘?gS‘@fen atomto which they are attached forma 5- or

6- membarses h{;@bgﬁghydrbm afriing} -50aR 8, SNl SSQNRBA?, MYHS CLBY, tcharo, harbexn at ons

sel ecte ro p consisting of oxygen and nitrogen, that ring being
opt i ona&%/ Lfg]s(te“lqla%f?“jelﬂ'&j’by Cl- C8-alkyl; and R14 is G -C8-alkyl. WO

03/ 0725%7s Bﬁﬂo@&@%ﬁﬁpﬁ@mn& thlodnd, rhmrdma,sqgem or €h€sbnloskgt, of, rwhentR*on

provi des conpo r,ul in free or salt form wherein RL is
hydr oge‘?ﬁ Rofancy S‘éﬁ gﬁ%&?cé’f‘ @ﬁyl’ or d -Cs-al kyl am nocarbonyl optionally

subst i tret £l 1Y arcifiidendeadly TGk-allyl; Cs- al koxy, G - Cs- al koxycar bonyl ,

el ee1thgra Ilig %ecrl C(])gralkyl optlona?ly sui;rtt)ltutegl by hydroxy, Cs-Cs-cycloalkyl optionally
substituted by hydroxy, Ci-Cs-alkoxy, nitrile, di(Ci-Cs-alkyl)amino or a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group ‘consisting of
oxygen and nitrogen, that ring being optionally substituted by Ci-Cs-alkyl, and R0 is hydrogen
or Ci-Cs-alkyl; or R? and R1° together with the nitrogen atom to which they are attached form
a 5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Cs-
Cs-alkyl;
either R12 is C;-Cg-alkyl optionally substituted by di(Ci-Cs-alkyl)amino, and R is hydrogen or
C1-Cg-alkyl; or R12 and R13 together with the nitrogen atom to which they are attached form a
5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Ci-
Cs-alkyl; and
R¥is Ci-Cg-alkyl.



het erocyclic ring having one or nore ring hetero atons selected fromthe
group consisting of oxygen, nitrogen and sul phur, that ring being

opti onal Iwosabzsstuted by G -Cs-alkyl; R2 is G C3-al kyl @cTh®bdepess one of
R3 and R4 is R6 and the other is R7; 555 i s hydrogen or halogen; R6 is
hydrogen, hydroxy, am no, SOCRS8, 802R8 SO2NH2, SO2NROR10, COR8, CONHRS,
NHSO2R1, nitrile, carboxy, OR8 or G -Cs-hal oaI kyl; R7 is hydrogen, R11,

OR11, 1eAf DX YinverBid &5 BnpSandialfainita1 or, when R4 is R7,
R7 canm’il thrﬁé{éﬁé& 5 ?f Rllﬁvor @ﬁw I%Eg aﬁd R11 are mdependently

Ci - Cs- ai kp¢ Oo$a11(f9ﬂ(!8wb§téllﬂoal kyl, optionally substituted by hal ogen,
hydr oXyp, 1% g%ggpéyq n é{grch} %P@locs-Q(ylgﬁllxﬁJchU ?l‘d}ﬁwﬁﬁllﬂu@@itu@ﬂ'b?' kyl)

am no; - Cs- cycl oal k opt i onal

subst i tantieg) da;,bdxdeOanle}W (& Céralkﬁ}gycar bapyly pifrgle, lbﬁh’g% or @J - @b ’é‘F’R‘}’FrSﬁi no,
di (G - %sete%l%%%hc) ﬁﬁ%{;'agl rg orﬁ: o2 ni¥re @i]pg‘?xg@f‘g S0 SLEHALHEn the gﬂo‘ﬁg coﬁ’s@s‘ﬂn@ @f one or

nore ring sel ect ed m t he group consi sti R oxygen,
nitr ogexxygan ditsagephod sulplnas that ring being gpiigrteilp sebskiputed s £ B‘d Ly

Cl-Cs- g}k ydrogen or Cl- Cs-alkyl; or RO and R10 toget her
witht %bfpaﬁﬂ(ﬁﬁ Ohalgﬁeg which they are attached forma 5 or 6- nenbered

heteroqylelolfwmnd@‘*umﬁandahtathmswd'ﬁe or nore further hetero atons sel ected
from 3{} H%E consi Stel ng of oxygen, nitrogen and sul phur, that ring being
opt i ondlb I’y LB Yute By C1-Cs-alkyl; either R12 is Cl-Cs-alk | or

C3- Cs- @sab hadrdoydn, (hpdino&m,adnhlyo,ﬁﬂﬁst BOMR%@WW%/@MVR%IQ% @

al kyl a r 3 is hydrogen or G -Cs- aI kyl; or
R12 an%ﬁ@gﬁs’&&&ﬁ’@%ﬁﬂ% rr&ﬁlrt?"r oaggagkggom to which they are attached

f or m a 1% i hydrogérs R IGRI, Hadt, eyooy cdrboxy, iSOGR b rat CieGnbaoalkyloomr when R iseR7,
further ete se gct firomthe group consisting of oxygen,

nit roge%bcéﬁ& Sé’thebﬁ]gﬁR tOF g’ bei ng optionally substituted by Cl-C8-

al kyl ; Mdﬁlﬂ ar@na}peﬁaemuymcs@rbkﬁ@mm@g @dbslkivlt, uptéchally sithstitussd/br NR12Ri 3.
2 oo g epainde el ameate, X SO Rebo R LBl Lo
Car bOX Yeit®br R 5= @gl-akllaﬂw aﬂﬂm&y&loall@ﬂ bptidibllCSulatikuréd b}V‘ﬁ'dﬁG}ﬁ)O T28%Alkoxy,
o T Rk B0, 5 0 L e les 5 L 1545
SO0ZNRI R ingNiHed B&re €M@ RerercCaabi®¥dlected from the group consisting of oxygen, nitrogen

and sulphur, that ring being optionally substituted by C1-Cs-alkyl, and R*® is hydrogen or Cs-

Cg-alkyl; or R? and R1° together with the nitrogen atom to which they are attached forma 5 or

6- membered heterocyclic ring that contains one or more further hetero atoms selected from

the group consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by

C;-Cs-alkyl;

either R12 is C;-Cg-alkyl or Cs-Cs-cycloalkyl optionally substituted by hydroxy, amino, Ci-Cs-

alkylamino or di(Ci-Cs-alkyl)amino, and R is hydrogen or Ci-Cg-alkyl; or R1? and R*

together with the nitrogen atom to which they are attached form a 5 or 6- membered

heterocyclic ring that contains one or more further hetero atoms selected from the group

consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by C;-Cs-

alkyl; and

R is C;-Cs-alkyl optionally substituted by hydroxy or NR1ZR13.

Preferred compounds include compounds of formula I, wherein

R! is hydrogen, C;-Cg-alkylcarbonyl, Ci-Cs-alkylaminocarbonyl optionally substituted by
carboxy or C;-Cs-alkoxycarbonyl;

R2 is C1-Cs-alkyl;



OR8 or Cl-C4-hal oal kyl; R7 is hydrogen, OR11, fluorine, chlorine, bromne,
cyano or C -C4-haloal kyl, or, when R4 is R7, R7 can also be NR12R13 or
OR14; RS wod3®LB5are i ndependently Cl-C8-al kyl; either ROPCI/ERO3/@3@l kyl or
C3- Cs-cycl oal kyl, optionally substitut gd by hydroxy, Cl-Cs-al koxy,

nitrile, di(Cl-Cs-alkyl) amno or a 5 6- menbered heterocyclic ring

havi ng one or nore ring hetero atons selected fromthe group consisting of

oxygen 3 e retHAtihs bihgr RE7NY  optional ly substituted by
Cl-GCs Cﬁ’k% R EﬁcPﬁ g IS ydrogren of Cl-Cs-alkyl; or RO and RLO together

Wi th tﬁeflmhydro@erprélabmﬁm,o which they are attached forma 5 or 6- menbered
het er oGygl hgdrsé hfdiBky G %ﬁﬁh@ls@m@ S0 NH/BOSNRED NHSOEREcPard), edFBoRG| ect ed
SI'S

fromthe df oxygen and nitrogen, that ring being
opt i one(DRﬁrorsGb&-halualkd, by Cl-Cs-alkyl; either RI2 is Cl-Cs-alkyl optionally

S UbSt ' t eﬂﬁﬁgg b% H%o?ihg Yhi rﬂonxﬁ{lzd of2hs dr & id;q{am&l Obr, when RErsa7KY! ;

or I er vmtht nltrogen atomto which they are attached
form aR&amalsGbehﬁﬁﬁe‘PedQIéf,erocycl ic ring that contains one or nore

further,hetero atows s C _Jikgm the group consisting of oxygen and
nltroge% "[dﬁgl arre”ﬁ%epﬁn&n% ?&ﬁsongﬁ 1y substituted by Cl- Cs- and R14

i s Cl - Gathad Ryis Ciarafkydor Osrélsfcodpdkyidsptr@pﬂresmtlw By Hesteevent, &3118/341@3%’apab| e
of form.n d ion salt I gRt abl e
ci d_ adtft g cesrelo pfth g fpr EaRBeEd kckRIEERER A B domBEERR °0)

t he cornpeatodtonts stloerad fram th godupot@nmktog@f@kygqmw@mrogeactMS ring beingxanpl e,

hydrohal i ¢ fI uorh & ydr, Coa%d ydrobrom c
acid or® Hﬁ‘ﬂ}?@' S&Eftguteg@ygj r% T ad(’:ilid lsa@d??%??log d53{C| da% ﬁh%@%h%rd |I£h acid; and
or gani crop&hétSwitt the néxeep Iaeorﬁta Wh&:hlthey ammtmmﬁledbfmyi 4 6 oa6t dembereth as formc
acid, acetic acid, .trifl uoroaceti opi.oni ¢ ric acid,
al i phaﬁi‘eéerﬂ‘f)'ﬁ 5igE that G RS rfngrrcet }lrcfgéafc}{)%r ore Sel%‘%&id‘% H} ?gb#c acid or
mal i ¢ a@angistmgcbf@&pm@ﬁldnﬁtr@ndﬂaasﬂn@baﬁg opti@ially adisdtwed lserchakkylam d,
aromatic car l1c ds su ) chl o ohen
di pheny?lﬁ’é’e}c{?ds ey a@?’ Etfoﬂﬁ@%ﬁ}’égﬁtﬁ% %{%a&agk’ﬁgatmmo’ 29 0)12(53{ ygcolag hgguch
zzas 0- BVQ{ le%hﬂllz?lnagRo aadifd3 tcrgerhydwmﬁylﬁa;nﬁogm aoindtp vdhluyﬂmepxgermpthddafbmlmfe-

car boxylic acj I 0x t hal ene- 2- car oni ¢
aci ds s¥ené -argemlrﬁé?ﬁé%@ar lsrﬁnénﬁ%camaws BBﬁﬁreﬂlé’éirﬁ)uf%‘ﬁ’i Iget%lg i gdm gegteegsal ts

nmay be PLERRY v%d %e&m UR88n a6d nitegenlthatlridgybeldgmptionsalyt subgitmied gy Ci-
procedures 03/ 07255 PCT/ EP03/ 02036 11 Conpounds of forrmula I which

cont ai nCaglkys end ¢ g. carboxyl, groups, are also capable of formng salts
wi th bages; g Rt cul ar phar maceuti cal |y acceptabl e bases such as those
well known in the art; suitable such salts include netal salts,

particul arly al kal i rretal or al kaline

Many of the compounds represented by formula I are capable of forming acid addition salts,
particularly pharmaceutically acceptable acid addition salts. Pharmaceutically acceptable acid
addition salts of the compound of formula I include those of inorganic acids, for example,
hydrohalic acids such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or hydroiodic
acid, nitric acid, sulfuric acid, phosphoric acid; and organic acids, for example aliphatic
monocarboxylic acids such as formic acid, acetic acid, trifluoroacetic acid, propionic acid and
butyric acid, aliphatic hydroxy acids such as lactic acid, citric acid, tartaric acid or malic acid,
dicarboxylic acids such as maleic acid or succinic acid, aromatic carboxylic acids such as
benzoic acid, p-chlorobenzoic acid, diphenylacetic acid or triphenylacetic acid, aromatic
hydroxy acids such as o-hydroxybenzoic acid, p-hydroxybenzoic acid, 1-hydroxynaphthalene-
2-carboxylic acid or 3-hydroxynaphthalene-2-carboxylic acid, and sulfonic acids such as
methanesulfonic acid or benzenesulfonic acid. These salts may be prepared from compounds

of formula I by known salt-forming procedures.



earth netal salts such as sodium potassium nmagnesiumor calciumsalts, or
salts with ammonia or pharmaceutically acceptabl e organic am nes or

het er ocycWDm3lzs6s such as et hanol am nes, benzyl am nes oPCpyEPO&02086 These
salts may be prepared from conpounds of fornula | by known salt-form ng
procedures. In those conpounds where there is an asymretric carbon atomthe
conpounds exist in individual optically active isoneric forms or as

m xtur %:ﬁ%tﬁ%ﬁ%f fo‘?mgla I%l&?@(ﬁﬁ&lﬁ a@i"dl égac%&ed}@prg%dp@, ¥k %1sb l’c%fableTckfe present
i nvention races I ndi vi dual opfl cal active R an I sorreﬁs as

vel | adorhing taalessztleb@fes, impastiFelapph aznasqw@&n@emahh Rasgs wich as hase wel
Spec' f'l&ow Qhehd S8 RIMOURES AL ma%mﬂeel Lalér Sarfaasdy hesk Hﬁfa@bﬁﬂk&lﬁ{e in the
The ‘Thvent | on provi in anot her” aspect, a process

pr epar maghanatairspbumh of Sqdmrmnqiaﬂmmh magnesiurg or salfipmssgltanopsi! P?H”lélbrrpr i ses the

steps of farGRERE WA Gl I ELeh bs Where RL s

C - Cs- aalnﬁm§)r(1:%rg @%cex@ﬁ%&@ﬁc@ﬁ%@am (I)lgarnggny opt?égne | 1 ; SUbStSI tuted by

am no emmmwnynescbemlamhﬂeepypy@me CEhest alsoyean samgparehirorm qompopndsatfogen, or
having one or nore ring hetero atons

select 8”gqhﬁ1 308P3%E9%§% §f¥%§9%f oxygen, nitrogen and sul phur, that

ring being optionally substituted by G -Cs-al kyl, reacting a conpound of

L 1 3 s e B S e R0 R0 hogrdit i 1 10! 1

R4 and iRBivhiual @sichlby itimbaboesc fefrismeds mixtutes cheprobsrgi@e raskmic @y ansi ti on

of 1 or irsersas BwsSh; Thep @t By e bodi MR G OT or

- SC2 NRORRHG; istraas tab ngll as mbapesireck. oficefnir ondiastéreomeR miXtures, thereof.

Specific preferred compounds of formula I are described hereinafter in the Examples.

The invention provides, in another aspect, a process for preparing a compound of formula I in

free or salt form which comprises the steps of:

(i) (A) for the preparation of compounds of formula I where R! is C;-Cs-alkylcarbonyl,
C;-Cg-alkylaminocarbonyl optionally substituted by amino, carboxy, Ci-Cs-alkoxy, Ci-
Cg-alkoxycarbonyl, nitrile or halogen, or a § or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur, that ring being optionally substituted by C;-Cs-alkyl,

reacting a compound of formula II

2
R N,
| \>-—N\ I
Br S R’

wherein R! and R2 are as hereinbefore defined, with a compound of formula IIT
RS B(OH),
mn
R3
R4
wherein R3, R4 and RS are as hereinbefore defined, in the presence of a transition metal

catalyst, preferably palladium;

(B) for the preparation of compounds of formula I where R3 or R* is -SO2NH;



S\HRSNRLIV O-SR-C wherein Rl, R2, R5 and R7 are as hereinbefore
defined and the -S02Cl1 group is neta or para to the thiazole ring, wth
anmoni a owoaspomspound of formula RORIONH, (C) for the preparatodonosd
conmpounds of formula I where R3 or R4 is NHSO2R8, reacting a conmpound of
fornmula | where one or R3 and R4 is N2 with a sul fonyl chloride of
formul a R8S02C1l; (D) for the preparation of conpounds of fornula | where R4
is NRL2R13, re i 1@ f where R4 is halogen and R3 is
SO2R8 wi t h é’r?r%%ﬁd’5?3%8%?%}ﬂ%&;&d§f§@%&ﬁﬁ% R13 where R12 and R13 are
as hereinbefore defined; (E) foRi{h
where R1 is optionally substituted] ¢
conmpound of forrmula | where (S-hydrogen w thm conpound of fornula Vi
Rls N=C=O VI R15-N=C=0, wher@in JR15 1s CF-Cs-al kyl optionally substituted
by carboxy or Cl-Cs- al koxyggcagbgnyl; (F) for the preparation of conpounds
of fornula | where one of R3sand®R4 is anino and the other is hydrogen or
hal ogen and at | east one ob{hsp R4 and R5 is hal ogen, hal ogenating a
compound of fornmula | where R3 or R4 is ami no and the gther is, hydrogen;

(O reacti ngrierdoRpRHE&S ehd Roprmss hesginbefnes deingd 254 thepEPrErisarnBeRE2 43 R2 0

(5 XMV Rala B BBLRYiAR widfomrfihif Bla BompbncPst 0AGA RORNER defi ned and
X is hal ogen, Wth a

preparation of conpounds of fornula I
ds- al kyl am nocarbonyl, reacting a

(C) for the preparation of compounds of formula I where R? or R* is NHSO2R?,
reacting a compound of formula I where one or R? and R* is NH, with a sulfonyl

chloride of formula R85SO,Cl;

(D) for the preparation of compounds of formula I where R* is NR1?R%, reacting a
compound of formula I where R is halogen and R? is SO2R® with a compound of
formula V
R,
NH Vv

15/

R

where R12 and R13 are as hereinbefore defined;

(E) for the preparation of compounds of formula I where R? is optionally substituted
C1-Cs-alkylaminocarbonyl, reacting a compound of formula I where R? is hydrogen
with a compound of formula VI

R'*—N=C=0 vi
R15-N=C=0, wherein R1S is Ci-Cs-alkyl optionally substituted by carboxy or Cs-Cs-
alkoxycarbonyl;

(F) for the preparation of compounds of formula I where one of R and R* is amino
and the other is hydrogen or halogen and at least one of R?, R* and R? is halogen,
halogenating a compound of formula I where R3 or R* is amino and the other is

hydrogen;

(G) reacting a compound of formula VII



compound of formula VIII H2 SN VIII R wherein RL is as hereinbefore
defined; (H) for the preparation of conpounds of fornmula | where R3 or R4
is -SO2RawandoRB51s nethyl, reacting a conpound of fornulPaTiEPosm®sei n R1,
R2, R5 and R7 are as hereinbefore defjned and the -SQ2C group is neta or
para to the thiazolyl ring, wth an kali netal sul phite and an al kal i
netal bicarbonate, followed by reaction with bronpacetic acid or an al kyl
hal i de, e.g. iodonethane at el evatedgenpgrature, (I) for the preparation
of conpounds of forrmula | where Rl is <Cs- al kyl am no- carbonyl optionally
substituted by a 5- or 6-nmenberedgheteracyclic ring having one or nore
ring hetero atons selected fromt oupXconsi st\)"ng of oxygen, nitrogen
and sul phur, that ring being o%t_' |y substituted by d -Cs-al kyl or

Cl - Cs-al koxy, or where Rl is -(®=0O -[(NH)a-Het where a is 0 and Het denotes
a 4-, 5- or 6-nenbered heterocycli®&'ring having one or nore ring hetero
atons selected fromthe grou consi sting of,.. oxy . hitrogen,and sul phur,
that ring bevheseinBeiRinBf pyd B"setqsthl‘i’feéfﬂ’e%ie Sﬁ?ﬂé@gg?{‘ﬁﬂ?@‘?‘gl‘“ﬂ%%

Cl - Cs-al kox%O?%leydgﬁQfmglg\ﬁﬂrrerrber ed heterocyclic ring having one or nore
ring hetero atons selected fromthe %roup consi sting of oxygen, nitrogen
and sul phur, or where Rl is -(C:O)-{‘l B) b-T where b is 0 and T denotes

C3- Cs-cycl oal kyl or phenyl either whiych bei ng optionally substituted by

hydr oxy, Cl-Cs-al kyl, Cl-Cs-al koxs,// o\rN/by Cl-¥al kyl substituted by
hydroxy, reacting a conmpound of fornul&a | where Rl is hydrogen with a

conpound of fornmula |IX R16 QO Ix OH W 03/072557 PCT/ EP03/ 02036 14
where R16 i S ] @ SoWerctthRd:t Wfifd; by a 5- or 6-nmenbered heterocyclic

ring having one or nore ring hetero atons selected fromthe group
consi sting of oxygen, nitrogen and sul phur, that ring being optionally

substi t ut ed h(glgf fglj'ﬂlgi)li:?da%%ionogf cgl\%llpgéﬁcﬁldf%}iml@f W%r.@ R3%r 8445 -SOSRS &1d R8 is

6- menber ed erocy c ring having one or nore rin Sheter7o atons sel ected
from the groughyorsititgiaxgmaiouns ptaamuly Vrwkssein FdRs B RAR 2%t ring bei ng
optionally Sybstiekstt Betidd HUUOX0,Clerof 1sHhée br phehbAhkRYY g, Michnd- ~ OF
- menber e
alkali metal sulphite and an alkali metal bicarbonate, followed by reaction

with bromoacetic acid or an alkyl halide, e.g. iodomethane at elevated temperature;

(I) for the preparation of compounds of formula I where R? is Ci-Cs-alkylamino-
carbonyl optionally substituted by a 5- or 6-membered heterocyclic ring having one or
more ring hetero atoms selected from the group consisting of oxygen, nitrogen and

| sulphur, that ring being optionally substituted by Ci1-Cs-alkyl or C;-Cg-alkoxy,
or where R is (C=0)-(NH).,-Het where a is 0 and Het denotes a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
hydroxy, Ci-Cs-alkyl, Cs-Cs-alkoxy or by a 5- or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur,
or where R1 is <(C=0)-(NH),-T where b is 0 and T denotes C3-Cs-cycloalkyl or phenyl
either of which being optionally substituted by hydroxy, C1-Cs-alkyl, Ci-Cs-alkoxy, or
by Ci-Cg-alkyl substituted by hydroxy,
reacting a compound of formula I where R? is hydrogen with a compound of formula

IX

0
R'e—c? IX
O—H



het erocyclic ring having one or nore ring hetero atons selected fromthe
group consisting of oxygen, nitrogen and sul phur, or R16 is

C3- Cs- cycwoaBkyidssor phenyl either of which being optional PgTEPIF020B0UE ed by
hydr oxy, Cl1-C8-al kyl, Cl-Cs-al koxy, or, by Cl-Cs-al kyl substituted by
hydroxy; (J) for the preparation of c&f"r‘pounds of formula | where Rl is

Cl- Cs- al kyl ami nocar bonyl optionally substituted by hal ogen, hydroxy,

am no, Cl-Csg vd ;208 0 Qualld §uBlritased@hky b)) orddlinR@bere@ hBieXdtyclic ring having
Cl- Cs- al kog?é}ér on;}?,@%?tarkiql e, rl)heenyl);,WCl- Cs- hycoal kyl yor bg Cl- Cs-al kyl

LKyl , y
optional |y sworimage tdg hteioyadems selectrd framithe groupgonsiskis ahoHGERABERFR
optionally s ' mESpRYEAIRALEM tute@BY QAL SH 030 lalorg, by
hydr oxy, or a&?%ﬁtghyi‘[]f?%g?glﬁgﬁng%pnoca%onyIn_ltgpt?gggfql yMsubst_i t8ut ed b
G - C8- al koxyordyf isorr byor Gubmbpred hetgrasyclipyinediaying one Ry moge ring hetero atoms
Cl- Cs- al kyl anj 0, t] A [ glmﬁgamyl haRidomald ¥
substi t ut ed%gl;/e&%@%{o%}(@é’grro glcbﬁgs}?g{gko;?%%&]’ IIglilltolgs Cl- Cs-al ’ktyl am nocaglr bonyl
optional |y saptishaltysubstithied by bydonysCrEeblkyb €1-Gradkoxy oy by iads-or Agnammkaredy one
or nore rin etero at ong.sel ec r LSt oxygen,
ni trogen angjegeﬁ?%’ﬁ@cr g E%’f&rﬂln%g&glg?r% rﬁg‘&{e{ég%g{o gg‘gﬁﬁﬂﬁ?ﬁﬁgﬂg‘ﬁgﬁ hydr oxy,
Cl- Cs- al kyl consi€ingGsf-oxygenxyifrogen Kid udphurC=0) - (NH) a Het where a is 1 and Het
denotes a 4- . O - e . IG: 1 | ' : e ring
et or o at omSrddT el PESARES: pRHESAEYSLUfich bl BRYOARy BARRiTBI D |
sul phur, t hatydessyg Co€lsatkyb i@rakdxy, subp Ci-Catabit! gnpstitusedrbodydrasy; Cs- al kyl
Cl- Cs-al koxy or by a 5- or 6-nenbered heterocyclic ring having one or nore
ring hetero atons selected fromthe group consisting of oxygen, nitrogen
and sul phur , (JoforRhe ppadafimOpt {dNrfdunds whiermula Iivehete Rhid CI-Genot es

G5 LS R Ty 01 R, . SHRL  t0
hydr oxy, reagdkylaging, ¢ipOpOalkylddmihos cadbaxyXCAOs @By @bohyRETtiEPEBIGRE36 15
RS~ I\ICzlgc-ix:a(PoalI?yl,Xor by Ci-Cs-alkyl optionally substituted by hydroxy,
or R is Ci-Cg-alkylaminocarbonyl optionally substituted by Cs-Cs-cycloalkyl
optionally substituted by hydroxy,
or Rt is C;-Cg-alkylaminocarbonyl optionally substituted by Ci-Cs-alkoxy optionally
substituted by hydroxy,
or Rt is C;-Cg-alkylaminocarbonyl optionally substituted by phenyl optionally
substituted by hydroxy or C1-Cs-alkyl,
or R! is C;-Cg-alkylaminocarbonyl optionally substituted by a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
hydroxy, Ci-Cs-alkyl or C1-Cs-alkoxy,
or R1 is -(C=0)-(NH),-Het where a is 1 and Het denotes a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
hydroxy, Ci-Cs-alkyl, C1-Cs-alkoxy or by a 5- or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur,
or R! is -(C=0)-(NH)-T where b is 1 and T denotes C3-Cs-cycloalkyl or phenyl either
of which being optionally substituted by hydroxy, Ci-Cs-alkyl, Ci-Cs-alkoxy, or by Ci-
Cs-alkyl substituted by hydroxy,

reacting a compound of formula X



R3/ R4 wherein R2, R3, R4 and R5 are as hereinbefore defined, with a
conpound of formula XIT R \ NH XI R18 " where R1l7 and R18 are sel ected
from hydrw@en/073sydr oxy, am no, G -Cs-al kyl am no, di (d - CeCalupys/(a6é no) ,
carboxy, Cl-Cs-al kyl optionally substituted by hydroxy, hal ogen,

C3-Cs-cycl oal kyl optionally substi tuté by hydroxy, O -Cs-al koxy optionally
substituted by hydroxy, d -Cs-al koxycarbonyl, nitrile, hal ogen, phenyl
optionally substituted by hydroxy Cl -C8-al kyl, and a 5- or 6-nenbered
heterocyclic ring having one or, iNag hetero atons selected fromthe
group consisting of oxygen, nitR @hoir, that ring being
optionally substituted by hydro -al kyl or C;(- C8- al koxy, or when Rl
is -(CO-(NH)a-Het, R17 is hyd and R18 is a 4-, 5- or 6-nenbered

het erocyclic ring having one Br re ring hetero atons selected fromthe
group consisting of oxygen, nitr@&jen and sul phur, that ring being
optionally substituted by  hydroxy, ¢ -C8-alkyl,, - C8-al ko r 5- or
6- mermber ed heeein &hdth B and, &¥ ﬁ‘&\ﬁsﬁ’ﬁrelr&’?gﬂ& 33*19%%‘”% AgONEP 3‘?%3/%@ 8%@3‘{ ggl | ect ed
fromthe group consisting of oxygengmitrogen and sul phur, or when Rl is
-(CO-(NH)b-T RL7 is hydrogen and Rlél\]k? C3- Gg- cycl oal kyl or phenyl

ei ther of which being optionally sulstituted by hydroxy, d-C8-alkyl,
Cl-Cs-al koxy, or by d-Cs-alkyl sdbstituted by hydroxy; or (K) the

preparation qof c 0 of formul a . wher i &4, alysing a
conpound of “foltﬁ“’ngpg‘ng §a%e€e‘ﬁite$§°8 I}Yégqggp%ﬂ%%%#}'gg%ﬁ Q%;ﬁé all%}?l l?é’)éoveri ng
the resul t anti(GaTmoky@noho)f eirbastya Ci-Gsnlkyl eptiorallg ablstifwedby hkroess vari ant
(A) may be carried. oyt usi known,, Suzukj reaction progec ,

anal ogousl yﬁ‘aL’.g@‘?’ %gaﬁ@/f&aﬁg} pRionghE sy .Sﬁélae cf% Bjgzo eacoﬁrpifesg‘yog%?tolj ﬁg?/alge

Cﬁr ried out sthftﬁlﬁke@Ibgmii@fcr(,ilol_-@eﬂkols}tmfboaﬁl, ditriles hgli_agaat plzemgl qbivEusual 1y in
t he presence of  aqyeous, al kal i t cgr bonate. e ction. t. ajure
may be fromSPgﬁﬁ?ﬁegﬁﬁg‘Vﬁﬁoﬁy &t F&)’r&‘iﬁgﬁl’é}ﬁﬁuﬁ %lﬁg?%ef% erB&é‘fﬂ %Eggp g‘é@éG 16
conveni ent | o 3QP nfore filg hptd abing saletddaryia tthagrpup eonsisting ek axygkms, nitaogen

bi s(triaryl phaosphi ne) —pall .adi um hal,j

de, Proces ar i ant nay, _carried
out using kridhitinheedbarrng begie %F‘@Bﬁlyﬁpgﬁu%g%y%ygroxy:aercg'%}(yl B2
alkoxy,
or when R! is -(C=0)-(NH),-Het, R is hydrogen and R® is a 4-, 5- or 6-membered

heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
hydroxy, Ci-Cs-alkyl, Ci-Cs-alkoxy or by a 5- or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur,

or when R1 is —(C=0)-(NH)s-T R17 is hydrogen and R is C3-Cs-cycloalkyl or phenyl
either of which being optionally substituted by hydroxy, Ci-Cs-alkyl, C;-Cs-alkoxy, or
by Ci-Cs-alkyl substituted by hydroxy; or

(K) the preparation of compounds of formula I where R is hydrogen, hydrolysing a

compound of formula I where R! is Ci-Cg-alkylcarbonyl; and
(ii) recovering the resultant compound of formula I in free or salt form.

Process variant (A) may be carried out using known Suzuki reaction procedures, or
analogously, e.g. as hereinafter described in the Examples. It may be carried out in an organic
solvent such as dimethoxyethane (DME) usually in the presence of aqueous alkali metal

carbonate. The reaction temperature may be from room temperature to 100°C, but



sul phonam des from sul fonyl chlorides, or anal ogously, e.g. as hereinafter
described in the Exanples. It nmay be carried out in an aqueous solvent or
an organiwoolvsst, e.g. an ether such as di oxane, usual IPETIRPO3/IRI3@r esence
of an alkali netal carbonate. The reaction tenperature may be fromO0O Cto
100 C, but conveniently room tenperat dfe. Process variant (© may be
carried out using known procedures for reaction of amnes with sulfonyl

chl ori des [ g I ) i n{iﬁ@,grﬂi edirv1BhdshRinEXanpl es.

It may CB%"C“%&FI??QJ&ebﬁ?‘%ipﬁﬂ%cﬁ“‘gfé% iS*Sﬁé%f’é"Eﬁ%‘?{ae. 9. diﬁet ﬁ’;}?f orb ma%(de ( DVF) ,
usual | yalladitunehahdesence of an al kali netal carbonate. The reaction
tenperature may be fromO00 Cto 1000 C, but conveniently roomtenperature.
Process variant (D) may be carried out using known procedures for reaction
of ar yIPrbabks deimnt (Byntalydetcarried cak seing bnown pregediabsfgr grepatstioniofh pri mary or
secondary.,am nes, . or apal A L i en the
Seanpl duiphpparidss fih SRR EERYT S, or fiotbacdly G S Rkl dREIIA ] e 4.
di met hyBxamipidsoXi ey bélduerieeawtin on agespe selvant er amprageicselyents 6GoarCethe sedlp C

but conveni ent | bout 120 Ctao . i : rried
out usiaﬁdl‘WBMS%?@d‘églﬂﬁ%rgsef’%? oéaélaac a;(flo%étg Jaggnoq.%ges' @ME {r %Q{lgé;%nﬁ%@g%ﬁt s or

i socyangtfasm 00C tandbogobislcynveniegtly asorhemaperstfiteer descri bed in t he Exanpl es.
It may be carried out in an organic solvent, e.g. dinethylfornman de. The
reaction tenperature may be from00 Cto 100 C, but conveniently room

t enper girbéss vAraa€ @Snaselsd antied dut usimg kbewe prodedarenfr reasting ok awings pitbcedur es

f or hal ogenat | anilines, ar analogousl €.10.1 : i.qhaf t cribed
ot ho BamIcBERIgn P TATCHE Sy bE den it B ELEIE (EhaslEeR | D20
ﬁ/ﬁ Eth ic %ﬁﬂiéﬂi AMth hry dlréhaﬁilalsonvaﬁt, ag{j &héxefé@réc;ﬂrxmmdd 'l t OBE) desdllyi igehle Pmts@g: of an e
opa ay, K H andnani .an . B. Chan i ni S Researc
Devel op?‘r’é%’t{netfg@gt,’o@,te' [1}885%6@ ﬁeﬂg’efaé‘érff?%ﬂ’etfg%% a Sr@onnltggﬁé fromO00 C to

50 C, huhver&HING@BbRAhyerh@dN t enper at ure. Mono-bronination may be carried
out by reaction with N- bronosuccinimde (NBS) in an organic solvent,

preferably di methyl sul phoxi de. But nmono- or di-brom nation nmay be carried

out by p.eact ivﬂ'ihnw'g]lb)rmbf Béltdifed BuPRing/l@aninGre@duestor reagionaf aWDhAIRIQ72557
PCT/ EPO3/ 02036 17 ether, such as dioxane. In both, cases the r actipn t he
react i ovrthaiarsregctios reyEIng EEAHPEEILE PITEIE BHSCEORREY 2B SR 2BAPES  Poom

tenper af Yire heRARAReSEes4Wedan the(KRaniPls. DEMEAbE ¢ tleduiit eithengeak ooianrgaddur es
for preparing aninothiazol es,

; or anal ogously, e.gq. .as el na r
descr i bwivenh eighainethitgsiRhoxiden Ehe cepering e P?fét‘%? 8‘%%&6‘1‘@“ T@doo%%ﬁ&%n%ut
reactiog ergga%@ﬁ{jm@ggﬂoacan organi ¢ solvent, e.g. an al cohol such as
et hanol . The réaction tenperature may be fromroomtenperature to the

reflux tenperature of the solvent, but conveniently fromabout 50 Cto 60
C. Process variant (E) may be carried out using known procedures for reaction of amines with

acylating agents or isocyanates, or analogously, e.g. as hereinafter described in the Examples.
It may be carried out in an organic solvent, e.g. dimethylformamide. The reaction temperature

may be from 0° C to 100°C, but conveniently room temperature.

Process variant (F) may be carried out using known procedures for halogenating anilines, or
analogously, e.g. as hereinafter described in the Examples. Chlorination may be carried out
using hydrogen peroxide, acetic acid and hydrochloric acid, for example as described in S.
Mukhopadhyay, K.H. Chandnani and S.B.Chandalia, Organic Process Research &
Development, 1999, 3, 196-200. The reaction temperature may be from 0° C to 50°C, but
conveniently room temperature. Mono-bromination may be carried out by reaction with N-
bromosuccinimide (NBS) in an organic solvent, preferably dimethylsulphoxide. But mono- or

di-bromination may be carried out by reaction with bromine in an organic solvent , e.g. an



Process variant (H may be carried out using the procedure known in R W
Brown, Journal of Organic Chem stry, 1991, 56, 4974 for converting

sul fonyl Wwalosgezssto sul fones, or anal ogously, e.g. as heP€ermEehi/ea036
described in the Exanples. It may be carried out with the alkali netal

sul phite, e.g. sodiumsulphite, and the€ alkali netal bicarbonate, e.g.

sodi um bi carbonate in water at a tenperature from20 Cto 100 C, but
conveni I : ' et ' ' be
carr i ec bl BB, fBoktca B e B R B Cabout
100 C. wars0alk bt dvalvérdentlygogm teopaeirhane nmay be used in place of
bronpacetic acid Process variant (I) may be carried out using known
procedures for reacting am nes with carboxylic acids, or anal ogously, e.qg.
as her ePmadst edriahe$G) inbe te carricd eutfisimgdtrown prheeduecader mnparimwnlieogmwliesd out
in an organic sqlvent, e g..dichloraor [ 0 oupl i ng
agent , %{g@aiq‘%ﬂﬁf’ Pt gerﬁglgféf’r dée?c’éé?oe?;ﬁ?%htré%%?gﬁ?e%e&H%Xe%gezl:}(@:?sﬁggfef%l erature
may be bdoatind) The reactof rtyy Beutrrmcime n emdbiggnicsolvetteapematicnbel sthasess

variant (J be carried out using known procedures.forar i

i socyan%tf‘@iolm%ea%ﬁ‘ﬁ%‘??erﬁweawy h%%ﬁ?l Y ,Ometelél.%graagurﬁgor%‘F%%Q%th?&lhgﬂég}rf 854 in
t he Exaiigls6lsent]hg doaadlidntln fivayalamt S60a€to 60k @ut in an organic sol vent, e.g.
di oxane or DMF. The reaction tenperature may be an el evated tenperature,
for exanple from50 Cto 100 C, but preferably about 80 C. Process vari ant
(K) maypdaeess aadidre HP Hiay b8 cngicd Doy the @ehoedsre fkaowa dmReWE. iBngwn, Journal of

al kyl carbonyl am nes t ] r anal ogou e,.qg. .as ;hereinafter

Gosor | oA Chmire 3P E0e 874 b BTG Tiligt Bes o SRS o AhafRbowsly o
sol \r/]ent e.g.eaég}ere‘ﬁ{hafﬂ@flﬂéscribdﬂ ihElﬁa Ptassac dt thy de basied oupwiel El’feaiblksyi raclatsl r Ong base
such as sodi um roxi dqe.. The, reagti.on t erature nmy,. be,an, el evate

t enper ai‘ﬁ?lét,e’ F-éfS%gWé‘?‘rﬁﬁ%hlfer Bl #6 ag‘a{hdnef g;q%rf;%e, 6@97%1}%*’?2‘%85? B c. W
03/ 07254eP&T4 BRY3A2RIFom 28 T he10PT duneimvediedtratabautl 75 . fFleaeational t
formcan_ be recovered fro rea,c%li on m Xtures gcnd %ﬁgl fi ?gci n a

convent VERArORasET aci e cafriet GHEY TERRABIE By o 1206C; Bt vi dual

| SOIME SeonvBniBntlyeABLLOTIR €. AmalRyldQMMERd. QitdimetiBB &fay be uged Ypldkatt i onal

crystallisation. Compounds of forrmula Il may be prepared by the nethod
known i bromgecesioacidByl | . Soc. Chim  Fr, 1954,1048, or anal ogously, e.g. as
herei nafter described in the Exanples. Conmpounds of fornula Il are

comrerci al | avai l abl e. Compounds of fornmula |V be prepar ed reactin
a Conpoﬁlﬁ»ﬁe%fvalfi@?{@ ImayYgel cagppqg Qut usjng {mcpqvn quqeéuresr%%/ reactirEg aerines witEy 9

carboxylic acids, or analogously, e.g. as hereinafter described in the Examples. The reaction
may be carried out in an organic solvent, e.g. dichloromethane, in the presence of a coupling
agent, e.g. HATU, and a base, e.g. triethylamine. The reaction temperature may be from 0°C

to 50° C, but conveniently room temperature.

Process variant (J) may be carried out using known procedures for reacting isocyanates with
amines, or analogously, e.g. as hereinafter described in the Examples. The reaction may be
carried out in an organic solvent, e.g. dioxane or DMF. The reaction temperature may be an

elevated temperature, for example from 50° C to 100° C, but preferably about 80°C.

Process variant (K) may be carried out using known procedures for converting
alkylcarbonylamines to amines, or analogously, e.g. as hereinafter described in the Examples.
The reaction may be carried out in an organic solvent, e.g. ethanol, in the presence of a base,
preferably a strong base such as sodium hydroxide. The reaction temperature may be an

elevated temperature, for example from 50° C to 100° C, but preferably about 90° C.



S X1 NH2 R wherein Rl, R2, R5 and Ware as hereinbefore defined, with
nitrous acid to give a diazo conpound which is then reacted wi th sul phur
di oxi de iwotob@73562sence of copper chloride, for exanpl e pgTtHEPE3/MBBHOd
described in EE E Glbert, Synthesis 1969, 1-10, to give the corresponding
sul fonyl chloride of formula IV. Corrp&ﬁnds of formula IV may al so be
prepared by reacting a conpound of formula XIIl R2ZN 5\ H RI SNRL
X11l F’The"%ﬁip%hﬁds@f’fo la Ro1 Beforaslt REhEl MRS ree el die ehadiiéh Bhtines had ogen

or OR11 with chlorosulfonic acid, or analogously, e ,g. as described in the
Exanpl emirified ippa aordsntddnal prapngra Ispmer eigiurgssan geaﬁﬂaé?é%méfbm‘i‘gﬂ 2a1SPPeSr  may
be prepared a4l tishe either avail able
com’rerc?’%leP§£}éP£2§§w%gg%%g%%%é8&gg&Eﬁg&m®ﬁ){rcét ho?g%sgacl:l\(i)ér?pounds of formula VII
may be prepared by reacting a conmpound of formula XIV WO 03/ 072557

PCT/ EPO3/ 0203 R~ = j 11, §%t. R5 are
as here WBB?%@% Og&gofr?]hlgc} I m]v%ﬁbﬁ %‘ﬁé ke}aél bgeg%gnteiﬁﬁ)g kgﬁggfrﬂl’? h Iﬁa?‘r% altla’?;lrlrlplggc GjE)“rll]rcl)m ne,
or analEgd)ﬂl%,}()%eoganﬁmodsis,oer.g.taedtelieina?thledWé??éli@ﬂl.e Esempdasnds of fornul a
VIIl are comercially avail able or may be prepared by known nethods.
Compounds of fornula I X are comercially avail able or may be prepared by
known nebhpeisds oCtomaiailisaretorfimerddlly axaitdble. be prepared by reacting a
conmpound of forrmula | wherein R is hydrogen wth phosgene, or

anal ogously, e.g. as described in the Exanpl es. Conpounds of fornula Xl are
comer cCampyurale af Fabiuta I mappe peppred baredtiny a koopenndeffodsala XBonpounds of
formula XIl may be prepared by rReducti on of conpounds of fornmula XV
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wherein R%, R2, RS and R7 are as hereinbefore defined, with nitrous acid to give a diazo
compound which is then reacted with sulphur dioxide in the presence of copper chloride, for
example by the method described in E. E. Gilbert, Synthesis 1969,1-10, to give the

corresponding sulfonyl chloride of formula IV.

Compounds of formula IV may also be prepared by reacting a compound of formula XIII

RZ

N
RS | >R
s N

XHl

R7
wherein RY, R2, RS are as hereinbefore defined and R7 is halogen or OR!! with chlorosulfonic

acid , or analogously, e.g. as described in the Examples.

Compounds of formula V are either available commercially or may be prepared by known

methods.

Compounds of formula VI are either available commercially or may be prepared by known

methods.

Compounds of formula VII may be prepared by reacting a compound of formula XIV



R NR5 ~~--NS RXV (r)-- N\ RO wherein Rl, R2, R5 and R7 are as

her ei nbef ore defined, using standard techni ques known for the reduction of
aromat i ¢ Wptiso72s6TTpounds to anilines, for exanple catal ytiPcThpds/aganat i on
using a transition netal catalyst, preferably palladiumon carbon, in an
organi c solvent, e.g. ethyl acet at e, Under an at nosphere of hydrogen.
Conmpounds of fornula XIl1 may be prepared by reacting the correspondi ng
ketone of formula XVI RAC O R5 | 2X Xyl RRW 03/ 072557 PCT/ EPO3/ 02036
20 wherein R2, R3, R4 and R5 are as heé€&i nbefore defined and X i s hal ogen,
with a conpound of formula VIllgswheredn Rl is as hereinbefore defined, or
anal ogously, e.g. as described i Exanplyas. Conpounds of fornmula XV
where either R3 or R4 is indepg y SO2NHZ or SO2NROR10 nmy be prepared
by reacting a conpound of forMila Xi1 where RL and R2 are as hereinbefore
defined and one of R5 or R7 is hydrbgen, the other being hal ogen or ORl1,
with chlorosul fonic acid followed by treatnment with an amne or a ni a,

or analwesseisiR?, Ry Ry ang & ags"ér}!effé‘épwfﬁeldﬁé"e%E‘ﬁY'éiHﬁPgéfog@?ﬁ‘Béﬁﬁ%’ éf)}f SFRNI a

X'V ma i i il abl e conpounds of fornula
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Compounds of formula VIII are commercially available or may be prepared by known

methods.
Compounds of formula IX are commercially available or may be prepared by known methods.

Compounds of formula X may be prepared by reacting a compound of formula I wherein R is

hydrogen with phosgene, or analogously, e.g. as described in the Examples.
Compounds of formula XI are commercially available or may be prepared by known methods.

Compounds of formula XII may be prepared by reduction of compounds of formula XV
2
R N y
R I \>~ N\
S R’ XV
O_\N+ R’
\
o
wherein RY, R2, RS and R are as hereinbefore defined, using standard techniques known for
the reduction of aromatic nitro compounds to anilines, for example catalytic hydrogenation
using a transition metal catalyst, preferably palladium on carbon, in an organic solvent, e.g.

ethyl acetate, under an atmosphere of hydrogen.

Compounds of formula XIII may be prepared by reacting the corresponding ketone of formula

XVI

X XVi



by known net hods, for exanple as described in R V. Heinzel man, Organic
Synthesis 1963, IV, 573. Conpounds of formula XV may be prepared as
descri bedwprsfpraseess variant (G or by known procedures, PCOEPeX62UR¢ € as
described in J. Liebscher, E. Mtzner, Synthesis, 1985, 4, 414-417.
Compounds of fornula XVI may be prepa?gd by reacting a conpound of fornula
XVIIl R2 C~. O RXVIII wherein R2, R5, and R7 are as hereinbefore
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SO8CHS farroula 0 ivelskn R msd@m@eéqraﬁefg@&@@absou y-8has ehererthe om
corrpourﬁi;mcbflesforrml a XVI where R3 is halogen, for exanple by the nethod
descri béd I A. U rman and E. U ankar, J. Og. Chem, 1989, 54, p 4691-4692.
WO 03/ 072557 PCT/ EPO3/ 02036 21 Corrpounds of fornmula XVIII are comercially
avai | abbe of, r%%f RERICRAT GfleR¥ik QN Hn:f; i'ﬂﬁ%;‘endgfﬁ [OLRGSE, Gfsd Nroria | in
freefo?ﬁnFra onverted into sal orm a vice versa, in a
conventmm;nbé prrep:maé by réBletng @ npopords! qfﬁomnl?é%XHrthat R!pod R erams bereiwbefgrhied in

the for dr at rRASOLY, 1u
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enant i ol_?rE LY be obtained in a conventional manner, e.g. by fractional
cryst al FFPH%%n" or  asymmetric synthesis from correspondingly
asymmetrically substituted, e.g. optically active, starting materials.
Compoungds _of f t hej har ma

her ei na ?@Po?régé’wcgﬁw‘!aoﬁﬁgma&r iﬁgtb ?vg ai/negz%éﬁ &ﬂ*tuln&cfa (ﬂ? %9&1?1?\?%8?1?)%%&@&%
usef ul @smphacvmAceuticals. In particular, they exhibit inhibition of
phosphati dyl i nositol 3-kinase (Pi3 ki ngse) enzynmes, especially the gamma
i sof orm (pl110y), which are responsiblelfor generating phosphorylated

signal ling products. The inhibiR P%)@erti es of conpounds of formula I
may be denonstrated in the follo test prmedures: Bacul ovirus
expressing different fragnents? 3Ky fused to GST have been previously

descri bed by Stoyanova, S., Bulgarekli-Leva, G, Kirsch, C, Hauck, T.,
Klinger, R, Wtzker, R, Wmann, MP. (1997) Lipid- and protein kinase

acti Vit heRn&Wn Methods Qbﬂ"e)&ﬁipllﬂ BdleRribad ki RAS leirgelnsint OeganiccSyadtesivil9§3,dMal ysi s
and interactions with wortmannin. Biochem J., 324:489. Residues 38-1102
of hunmat’/F 3Ky are subcl oned into the BanHl and EcoRl sites of the

Compounds of formula XV may be prepared as described in process variant (G) or by known

procedures, for example as described in J. Liebscher, E. Mitzner, Synthesis, 1985, 4, 414-417.

Compounds of formula XVI may be prepared by reacting a compound of formula XVIII

RZ\C//O

R5
®) XVIIi
7

R

wherein R2, RS, and R7 are as hereinbefore defined, with an halogenating agent, for example

bromine, or analogously, e.g. as described in the Examples.

Compounds of formula XVII where R? is SO,CHj are available from commercial sources or
may be prepared from compounds of formula XVI where R? is halogen, for example by the

method described in  A. Ulman and E. Urankar, J. Org. Chem., 1989, 54, p 4691-4692.



transfer vector pAc&T (Pharm ngen) to create a GST-PI 3Ky | acking the first
37 residues of PI3Ky. To express the reconbi nant protein, Sf9 (Spodoptera
frugi per dwo9p/o7assect cells are routinely maintained at decIEPOE820B€t ween 3
X 105 and 3 X 106 cells/m in serum coptaining TNVFH nmedium (Sigm). Sf9
cells, at a density of 2 X 106 are infected with human GST- Pl 3Kyi 34
baculovirus at a multiplicity of infection (mo.i.) of 1 for 72 hours. The
i nf ect eConpehhds dfernhds XdA et dymmenaially hvuglable@n naty bb4@€paged oy kdbwn nut es at
4 C andl%g} dceII pellets are frozen at -80 C. Both Sf9 and Sf21 cells work
equal | y®EEM% sf9 cells (1X109) are resuspended in 100 ml cold (4 O lysis
buffer (50 MM Tris-HO pH 7.5, 1% Triton X-100, 150 nM NaCl, 1 nM NaF, 2

mM DTT and protegse inhibitors. Cells are | cubat on ice for 30 mnutes
Then o oRmPPsaR T I8 bOVEE i T30 thcATeated a0 A4 ETorBh APA TS LI ToF | he
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through ‘sanple is collected by centrifugation at 1000g for 5 mnutes at 4
C usi ngS@ItERNRESNF- centrifuge. The 1 ml GST resin containing bound
material is transferred to a 15 mM  FALCONTM centrifuge tube for subsequent
washi ng and el ution ste Firstly a series of 3 cycles of washings
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mM Tri sinhéhitosypipps:tieg of mp@md@eéfogmulpdmym@en@nm@rm the flomineNgel , 1 nM
NaF, 5Q%eflvd.ene glycol and protease inhibitors) interspersed with
centrif gatl on at 1000g for 5 minutes at 4 C.. Sanples are aliquoted and
stored at -20 C. An in vitro kinase assay was established that neasures the
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transfer vector pAcG2T (Pharmingen) to create a GST-PI3Ky lacking the fll‘St 37 residues of

PI3Ky. To express the recombinant protein, Sf9 (Spodoptera frugiperda 9) insect cells are
routinely maintained at densities between 3 X 10° and 3 X 10¢ cells/m! in serum containing
TNMFH medium (Sigma). Sf9 cells, at a density of 2 X 10¢ are infected with human GST-
PI3KyA34 baculovirus at a multiplicity of infection (m.o.i.) of 1 for 72 hours. The infected
cells are harvested by centrifugation at 1400 g for 4 minutes at 4° C and the cell pellets are
frozen at -80° C. Both Sf9 and Sf21 cells work equally well. S£9 cells (1X109) are resuspended
in 100 ml cold (4° C) lysis buffer (50 mM Tris-HCl pH 7.5, 1% Triton X-100, 150 mM NaCl,
1 mM NaF, 2 mM DTT and protease inhibitors. Cells are incubated on ice for 30 minutes then
centrifuged at 15000 g for 20 minutes at 4° C. Purification of the supernatant sample is carried
out at 4° C by affinity chromatography using SEPHAROSE™ agarose gel beads coupled to
glutathione (from Amersham Pharmacia Biotech). A cell lysate/GST resin ratio of 50:1 is used.



reconbi nant GST-pll10y). The plate is incubated at roomtenperature for 60
m nutes and the reaction term nated by the adding 150 | of WGA-bead stop
sol uti on Wo®3nkas3tis, 200 mMM NaC , 2 nM EGTA, 1.3 nM et hpCemPoslozbs ne
tetraacetic acid (EDTA), 2.6 MATP and 0.5 ng of Weat Germ Aggl uti ni n- SPA
beads (Amersham Bi osci ences) to each W&l . The plate is sealed, incubated
at roomtenperature for 60 mnutes, centrifuged at 1200 rpm and then
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noder at 8iAsdshi8: CS8YApRs agtlifBoted aphebiddiat -28thma, exer ci se- i nduced ast hrm,
occupati onal asthma and asthma induced foll ow ng bacterial infection.
Treatnment of asthma is also to be understood as enbracing treatnent of
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to restrict or a rratlc attack when it occurs, 6or exanp
anti - i nfacombiaant Q}ST-@I y). The plate is incubated at room temperature for 60 m1nutes an the

reaction terminated by the adding 150 pl of WGA-bead stop solution (40 mM Tris, 200 mM

NaCl, 2 mM EGTA, 1.3 mM ethylene diamine tetraacetic acid (EDTA), 2.6 uM ATP and 0.5

mg of Wheat Germ Agglutinin-SPA beads (Amersham Biosciences) to each well. The plate is

sealed, incubated at room temperature for 60 minutes, centrifuged at 1200 rpm and then

counted for 1 minute using a scintillation counter. Total activity is determined by adding 10 pl

of 5% dimethylsulphoxide (DMSO) and non-specific activity is determined by adding 10 pl 50
mM EDTA in place of the test compound.

Compounds of the Examples hereinbelow have ICso values below 0.6 pM in the
aforementioned assay. For example the compounds of Examples 8, 48, 80, 138, 156, 165 and
178 have ICso values of 0.009, 0.018, 0.013, 0.005, 0.002, 0.019 and 0.040 respectively.



corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may in
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di sorders affecting the airways occasioned by drug-reaction. Agents of the
invention are also useful in the treatnent of inflammtory or allergic
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to restrict or abort symptomatic attack when it occurs, for example anti-inflammatory (e.g.

corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may in particular be
apparent in subjects prone to “morning dipping”. “Morning dipping” is a recognised
asthmatic syndrome, common to a substantial percentage of asthmatics and characterised by
asthma attack, e.g. between the hours of about 4 to 6 am, i.e. at a time normally substantially

distant form any previously administered symptomatic asthma therapy.

Other inflammatory or obstructive airways diseases and conditions to which the present
invention is applicable include acute lung injury (ALI), adult respiratory distress syndrome
(ARDS), chronic obstructive pulmonary, airways or lung disease (COPD, COAD or COLD),
including chronic bronchitis or dyspnea associated therewith, emphysema, as well as

exacerbation of airways hyperreactivity consequent to other drug therapy, in particular other



Agents of the invention may al so be used for the treatnent of other

di seases or conditions, in particular diseases or conditions having an
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t r eat edHwihHreageitbshaf anthmflanwenoiyoetivins inpretiedpt ingelagertadnhibitiagsit oi d
arthritis, osteoarthriti oliferat] i e : ;
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i schem &/ %8¥Vf%ﬁghlfﬁswphl » lnrﬁé%igtﬁ%npcgt%g{? ggg%@ﬁ@égggé,? agel'??c reti nopathy or
hyper baﬁcfipére@zﬁng@ﬂha isnideftets thetirvapadiiiyqr laned as oelli 4si msxahplexosiopplibd by

el evated i ntraocul af ,pressure or secretion _of hunor, such
as gl au’&?&ﬁﬁ%ﬁ{ digey eféf’% 'é’étai‘f\‘ivé%g%“sﬁﬂue&ﬂalé’éé%‘%cogif“a%*ﬁ%’u#%@ee‘ﬁsw gg%?hr?’i nhi bi ti ng

i nf | amMm@dsRloyhitio paédn s pafBitic (Rxgmpidubar methsvhh pinfeatadioy (ialndiag srogicskases, nmay
be denmonstrated in ap ani mal nodel.. e.qg.,a, nouse or,.rat.,. ) i rways
i nfl amw%&w@ﬁh@?),%f% 03%‘?‘]%%&?%?%‘”8%%3?9?%?{&}5 ‘foérosae@%%f?}‘b‘ilggo gg‘!‘fg e{?g?si bed by
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Respir. Dis. (1993) 148:932-939; Tsuyuki et al., J. din. Invest. (1995)
96: 29240F9gened yfrugEaRtidfs et al (1999) Am J. Respir. Cell M. Biol.

20: 1-8. The agents of the invention are also useful as co-therapeutic

agents for use in conbinatjon th  other dr ubst ances ,such _ as...
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dosagi ng. QL PPl Semphighed, R ehEhathat54e peatiph@ssis, efllermolysis bullosa

acquisita, and other inflammatory or allergic conditions of the skin.

Agents of the invention may also be used for the treatment of other diseases or conditions, in
particular diseases or conditions having an inflammatory component, for example, treatment
of diseases and conditions of the eye such as conjunctivitis, keratoconjunctivitis sicca, and
vernal conjunctivitis, diseases affecting the nose including allergic rhinitis, and inflammatory
disease in which autoimmune reactions are implicated or having an autoimmune component or
aetiology, including autoimmune haematological disorders (e.g- haemolytic anaemia, aplastic
anaemia, pure red cell anaemia and idiopathic thrombocytopenia), systemic lupus
erythematosus, polychondritis, sclerodoma, Wegener granulamatosis, dermatomyositis, chronic

active hepatitis, myasthenia gravis, Steven-Johnson syndrome, idiopathic sprue, autoimmune
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sal ts thfIedterindpsthe omaQuAdiEols dhafdcegisat bsdetatalrins abonkt @rdsgrrepr eeretioor mul a
I of PCT International patent publication No. WO 00/75114, which document
is |n(§t§|05k‘)l?h%‘§’&°ﬁ%li“é??f’fﬂf ASBRIEIRY . preferably conpounds of the Exanpl es
tEereof, e_spe|c: ally a conpound of formula 0 HNCH3 CH3 HON H OH and
pharmaceuti cal ly acceptabl e salts thereaof,. Co-therapeutic.antihistam ne
Grug s cisteinesstess RELEBTLRCRE Iy PRoR Y dPbE T HE o B &

cl emastd,ne f UM BinSnatBF ORI diseiRes, nla9baidedbngratddida laamnatrad inelel, e.g. a

di phenhydram ne and fexpfenag@ine h%(droch[gor,i ﬂe. Conbi nat i ons. of agents of
t he i nveerseon raivaedel.of airyays ipdamamation ghptaesin ﬁb@&tofﬁﬁ‘?r%]i‘tﬂ%?sfof)?xi as

ant ago 'e§érfbed TR, HRa €S8, Ih@nSX MEsh&s (1997) he2:4p-6a) Rent ewofl, GEPREwr
particularly, asthma. Conbinati onﬁ
Respir. Dis. (1993) 148:932-939; Tsuyuki et al., J. Clin. Invest. (1995) 96:2924-2931; and

Cernadas et al (1999) Am. J. Respir. Cell Mol. Biol. 20:1-8.

The agents of the invention are also useful as co-therapeutic agents for use in combination with
other drug substances such as anti-inflammatory, bronchodilatory or antihistamine drug
substances, particularly in the treatment of obstructive or inflammatory airways diseases such
as those mentioned hereinbefore, for example as potentiators of therapeutic activity of such
drugs or as a means of reducing required dosaging or potential side effects of such drugs. An
agent of the invention may be mixed with the other drug substance in a fixed pharmaceutical
composition or it may be administered separately, before, simultaneously with or after the
other drug substance. Accordingly the invention includes a combination of an agent of the
invention as hereinbefore described with an anti-inflammatory, bronchodilatory or
antihistamine drug substance, said agent of the invention and said drug substance being in the
same or different pharmaceutical composition. Such anti-inflammatory drugs include steroids,
in particular glucocorticosteroids such as budesonide, beclamethasone, fluticasone, ciclesonide
or mometasone, LTB4 antagonists such as those described in US5451700, LTD4 antagonists

such as montelukast and zafirlukast, dopamine receptor agonists such as cabergoline,



of agents of the invention and anticholinergic or antinuscarinic agents,
PDE4 i nhi bitors, dopam ne receptor agonists or LTB4 antagoni sts may be
used, forwexanplse7 in the treatnent of asthma or, parti cRICarEPY3/020&PD.

O her useful conbinations of agents of the invention with anti-inflanmatory
drugs are those wth antagonists of éhenoki ne receptors, e.g. CCR-1,
CCR-2, CCR-3, CCR-4, CCR-5, CCR6 CCR-7, CCR-8, CCR-9 and CCR10, CXCR1,
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phar maceut i ca (o] nee form
or in tHePF oraL er a %%Eérf%g%%h fe&ﬁl’g&“z‘%’gﬁtgg e sa%mPfegf)lﬁ%ﬁaelg? éfﬂltngget her
with a thqronmteﬂfdrmalal y accept abI e diluent or carrier therefor. The
conposition may contain a co-tderapeutic agent such as an
anti-inflanmmatory, bronchodil atlpry or antihistam ne drug as hereinbefore
descri bed. Such conpositions, be prepared usi nﬁ”tonventi onal diluents or
exci pi ents and techni ques kno ifh the gal e art ““Thus oral dosage forns
may include tablets andi%aqy i gr topical adm nistration
may take the form of creans nt ment s, or transdermal delivery
systens, e.g. patches. Conpg8s o | ation may conprise aerosol or
ot her atom zable formul ati ons or giry powder formul ati ons. Wen the

conposi ti on conprises an aer osol dwornmul ation, it preferably contains, for

exarrpl e, hydr o- fI uor o- a HFA eII nt ch as HFA13 or. HFA227
or bé‘“B?CCPH acﬁﬁff '&‘5 %acr% ’é@pg%m %Hlscaén lg%flruénflészg {6wn i n

t he ar tm@lkiﬂ@cefﬁlzﬁk hga@khlotife, h@et&ﬁ%obljlen;\leﬁegxhtt)ne fumnachtq pranehaineyor e
i R TENICHET R KU TEN T
for nul afdeRid of the inRin@bL GAD Et&!rcﬁdmbéth-asa,goﬁl@ﬂs D@ plhibitokher LT antagbmidts f or mul a
| havi nl%a}? bc? I?SrCElI fcolr gxadrrlxp e, in the tregtment of COPD or, particularly, asthma. Combinations

of agents of the invention and anticholinergic or antimuscarinic agents, PDE4 inhibitors,

dopamine receptor agonists or LTB4 antagonists may be used, for example, in the treatment

of asthma or, particularly, COPD.

Other useful combinations of agents of the invention with anti-inflammatory drugs are those
with antagonists of chemokine receptors, e.g. CCR-1, CCR-2, CCR-3, CCR-4, CCR-5, CCR-6,
CCR-7, CCR-8, CCR-9 and CCR10, CXCR1, CXCR2, CXCR3, CXCR4, CXCRS,
particularly CCR-5 antagonists such as Schering-Plough antagonists SC-351125, SCH-55700
and SCH-D, Takeda antagonists such as N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-SH-
benzocyclohepten-8-yl]carbonyl]amino]phenyl]-methyl]tetrahydro-N,N-dimethyl-2H-pyran-4-
aminium chloride (TAK-770), and CCR-5 antagonists described in US 6166037 (particularly



10 mcrons, optionally together with a diluent or carrier, such as |actose,
of the desired particle size distribution and a conpound that helps to
protect ayeionmr2spT oduct performance deterioration due toPCO/ERPEO236 Wien

t he conposition conprises a nebulised fornulation, it preferably contains,
for exanple, the conpound of fornula B either di ssol ved, or suspended, in
a vehicle containing water, a co-sol vent such as ethanol or propyl ene
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(A) an ventron=inin n an aerosol or

ot her #®).om sabl e conposition or in inhal abI e parti cuI ate, e.g. mcronised
form (B) an inhalable WO 03/072557 PCT/ EPO3/ 02036 28 nedi cament
conprising an agent of the invention in inhalable form (C a

phar macRidtageah of the ateniorcnapbé sdmigissarehbpmyaappnopriste towee, iergv erally.dier i n

I nhal abl e form.in ass on W|t an an

i nhal ateixibrﬁplgé’(} F}lfgfo%ﬂ? a%ﬁeﬁar ?‘Psgée?ﬁremf" rap ?}efgllI ‘#\%e qeel\ﬁh%senﬁaghgl Zib| e form
Dos agesniflatafe irexhple hethe nieatrhdnm of Bmphmmwom obﬂamtws Ringayshbisepsees ent

I nvention wil f course .vary depe 0. exa t.h [l | ar
cond ¢ gl oreaaul i e aR o AUSrF S TOP R to e s ToPBLAY

adm ni sh Elﬁ:tﬂrémmeﬂtfbf GRPRS dekmatitis; bakiceallgafol yxadgidaimade trestnenabf iaflanmasty at i on
are of _the order of 0.1 to 10 ng/ kg. EXAMPLES Conpounds of formula |

whi ch doa7ehfligesssf fornula XIX H3CRH3-- N, / SR XX Ra Ro are shown
in the Table 1 below, the nethod of preparation being described thereafter.

The table also shows SS S ctrometr}{ ( ata. The. exa Imesu 8fl n

free f OMIAPFAEIOSTBH2380 PN EPOBTOSS B PR B oS BRATE S b

i nvent i @AL L $ in e foBa oRth fRe f6¥m M phakmibiveRAIh cktprhble ééh(;blﬁtléi&ﬂiy together
with a pharmaceutically acceptable diluent or carrier therefor. The composition may contain a
co-therapeutic agent such as an anti-inflammatory, bronchodilatory or antihistamine drug as
hereinbefore described. Such compositions may be prepared using conventional diluents or
excipients and techniques known in the galenic art. Thus oral dosage forms may include
tablets and capsules. Formulations for topical administration may take the form of creams,
ointments, gels or transdermal delivery systems, e.g. patches. Compositions for inhalation may

comprise aerosol or other atomizable formulations or dry powder formulations.

When the composition comprises an aerosol formulation, it preferably contains, for example, a
hydro-fluoro-alkane (HFA) propellant such as HFA134a or HFA227 or a mixture of these, and
may contain one or more co-solvents known in the art such as ethanol (up to 20% by weight),
and/or one or more surfactants such as oleic acid or sorbitan trioleate, and/or one or more
bulking agents such as lactose. When the composition comprises a dry powder formulation, it
preferably contains, for example, the compound of formula I having a particle diameter up to
10 microns, optionally together with a diluent or carrier, such as lactose, of the desired particle
size distribution and a compound that helps to protect against product performance
deterioration due to moisture. When the composition comprises a nebulised formulation, it
preferably contains, for example, the compound of formula I either dissolved, or suspended, in
a vehicle containing water, a co-solvent such as ethanol or propylene glycol and a stabiliser,

which may be a surfactant.

The invention includes (A) an agent of the invention in inhalable form, e.g. in an aerosol or

other atomisable composition or in inhalable particulate, e.g. micronised form, (B) an inhalable
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medicament comprising an agent of the invention in inhalable form; (C) a pharmaceutical
product comprising such an agent of the invention in inhalable form in association with an
inhalation device; and (D) an inhalation device containing an agent of the invention in

inhalable form.

Dosages of agents of the invention employed in practising the present invention will of course
vary depending, for example, on the particular condition to be treated, the effect desired and
the mode of administration. In general, suitable daily dosages for oral administration are of

the order of 0.1 to 10 mg/kg.

EXAMPLES

Compounds of formula I which are also of formula XIX
H,C
RO

XIX
Ra

Rb
are shown in the Table 1 below, the method of preparation being described thereafter. The

table also shows mass spectrometry (MH?) data. The examples are in free form.
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Preparation of Specific Exanples AbbreV| ations used are as follows: DCMis
di chl oronet hane, DI PEA is d||sopropyl et hyl am ne DME is di met hoxyet hane,

HATU is O-(7-azabenzotriazol-1-yl)-N, N, N, N -tetranethyl- uronium
hexaf | yorogtoptrate,—NBS™T 5] N m qeana TFE TF rihydr of ur an.
Exanpl d gy : R? R® R R’ MH+

N- [ 5- (A= TmanesgtTonyram rjo- pnenyl ) - 4- et hyl - Q] - 2 y25, et am de: la)
N [ 5- (4- - A no- pmﬂ/) 4-mgt hyl -t i azol - 2-y1] - tam def WO OB/ 072557

PCT/ EP(Q3/ 04036 6? [ 4- Met hyl -SW“ nift r o- phen\iifghl azpl -2-y] ] -acet am de
(J. LigbscHer, E. M{_' ?ner, Synthesg, 198%, (4), p 414) (10.pPg, 3.6 mmol)
is disqolvgd in ethyl acetate (%/1, 600 mM) and ptirred at room

t enper gt urgd under an at nosy e off argon. The solution |s theh treated with
10% pal{l adijum on carbon (10 g). THe re¢acti ¢n m xture is| purged three tines
with nijtroden and placed yndefsan at qosphere of hydrogen ovef ni ght. The

m xt ur

nen f{Ttered tHrough celjterlMTily{er omvjerfado.®mnd the catal yst
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Preparation of Specific Examples

Abbreviations used are as follows: DCM is dichloromethane, DIPEA is diisopropylethylamine
DME is dimethoxyethane, HATU is O-(7-azabenzotriazol-1-y1)-N, N,-N', N'-tetramethyl-

uronium hexafluorophophate, NBS is N-bromosuccinimide and THF is tetrahydrofuran.

Example 1 : N-[5-(4-Methanesulfonylamino-phenyl)-4-methyl-thiazol-2-yl]-acetamide:

1a) N [5-(4--Amino-phenyl)-4-methyl-thiazol-2-yl]-acetamide:



renoved in vacuo to | eave

N-[ 5- (4- am no- phenyl ) -4-net hyl -t hi azol - 2-yl ] -acetam de as an off- white
solid. 1bWwO 03/072557 PCT/EP03/02036

N- [ 5- (4- Met hanesul f onyl am no- phenyl ) - 4 rret hyl -t hi azol - 2-yl ] - acet am de:
N-[ 5- (4- Ami no- phenyl) - 4- met hyl - t hi azol®’2- yl]-acetam de (0.05 g, 0.20 mmol)
is dissolved in dinethylformamde (1 m) and treated by a sol ution of

met hyl Sllkfo[v\g&g%h lcﬁ;\fﬁl'n%gph(eg lpaﬁgzogl yQI a%@tamrﬂg)(!].)Llélfkcﬁléfr}’E q{/m?@ﬁelﬂ,\dyhﬂfeﬂ@m de (1

m) f ous” sodi um car bonat e sol ution |(5 0.40 mmol ).
The r eatﬂfiSoh’r)m %14 éO 08, 6 mmaliisalisselseshinreetipasesatal dHHp/ 11é0(P16’@r9§d The

| vent 3 h
tsg \gllecesti:rﬁedr ??&‘{S‘E'enﬁcﬂ”é ﬁ%d%&:?ﬁ) s%%é SM?:%&? PR éoﬁﬁtﬁﬂl iD¥hef iteReBGRG aphy
N-{5- [ 41Q9Bl;taﬁarhum-cmmafbnmy(llﬁm nEhe rshesiop] @mmmgedtmre&z@mes ith niregeat ani de:

o o PR TR RIATL A R AR
N-[ 4- l\/Ectelli;dfM ﬁ}téréhﬂa;ﬂah{ilaamdyhe phamstliy wedhied mih-teurahiyids gandﬁi)@jml Thaaolvent is

4- (2- Acet no- 4- h Z oNn

5 e PR P EISaL on bl R i

31. 9 nmmwhike $ahid. suspensi on in glacial acetic acid (250 n1) IS treated vmth a
32 % aqueous HC solution (40 m). The resulting solution is then cool ed
approximately to 100 C and treated dropwise with a solution of sodium

nitritei)2NI5g4- Méths)nermifzdn)yldmnnu@herryl )Rmethy!-thidzob2-yllaceamidees t he reacti on

m xture irr sol n of 82 O t he
pr epar aNI @rﬁg‘f‘“mi’ﬂ’ e?yé AE) hy?§hlﬁze°lsﬂ%' ?Jb%éataﬂ“e Weqbrcééﬁz i o(rillgsﬁ)’lgrggm)e i(s
al | omeddmth/yﬁbfﬁlirﬁldecopml)tzemuwaa&dhya so&md)nlcsfrmdrh}ds\éﬁ(tnyi\cﬂmldgl(ﬂ ozsm@ O:2ct i on

m xture is, then oure i nto. 000 nd _extr acle

acet at emEpliin d@O msthyylogmam b@ﬁwa%ﬁ;! %Nf Hpere Sa)re wgasf 1R S%El#%n (2
x 250 njo2d @l |00MhﬁhﬁbY) tirhie Reackéh ﬂﬁktﬂfeﬁS&YrrRGE/rEﬂﬁ&élﬁﬁﬁ3ﬁlre amshe@rsmnheand
dried ov fter filtration the s i S renp a to give
o (5 aedvep memaven s e sRus S BeL R eolal ORIV el FRAUR \

(TOF, NMzdssouhd. 248+ IESMB)eppg.ati on of the reagent SQ2/ AcOH CuCl2/ H2O,
According to the reported procedure (E. E. Glbert, Synthesis 1969, 1-10,
p6), glacial acetic acid (100 m) vigorously stirred at roomtenperature

is tr eat%ﬁy 2bw1tﬁ i4ngsu§<a3 19 on A6 oR ph&al |UY-Rie - ﬂ@dmt—t@n~aicétaxatdlai eved
(approxi mate 10 (5) 100 M), the sol L{%I on i opper (!
wate

Wit h
chl ori déhisds Q}?P%rﬁi ?nk(eé ”i‘rF’famPI}ﬁ%b R LEP ‘f‘ﬂ@mﬁﬁﬂsﬂ e §h18flitj%‘0(ﬁ Ut o sett
to gi Veb@tylsgllf claeigd. NG+ (FRR)S): 368.1 _
N-[ 4- Met hyl - 4- sul f anoyl - phenyl) t hi azol - 2-yl ] - acet am de:
4- (2- Acet yl am no- 4- net hyl -t hi azol - 5-yl') - benzenesul fonyl chloride (3a) (3.8

3a) 4-(2-Acetylamino-4-methyl-thiazol-5-yl)-benzenesulfonyl chloride:

N-[5-(4-Amino-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 1a) (7.9 g, 31.9 mmol) in
suspension in glacial acetic acid (250 ml) is treated with a 32 % aqueous HCl solution (40 ml).
The resulting solution is then cooled approximately to 10° C and treated dropwise with a
solution of sodium nitrite (2.2 g, 31.9 mmol) in water (2 ml). After 10 minutes the reaction
mixture is added to a stirred solution of SO2/AcOH/CuCl/H,O (200 ml) (the preparation of
the reagent is described below). The reaction mixture is allowed to warm to room temperature

and is stirred overnight.

The reaction mixture is then poured into water (1000 ml) and extracted with ethyl acetate (3 x

300 ml). The combined organic layers are washed with water (2 x 250 ml) followed by brine



di ssolved in dioxane (50 m) with stirring. Sodium carbonate (2.45 g, 23
nmmol) is added followed by a solution of amonia in dioxane (50 m, 0.75
M. Afterwetmnriseag for 2 hours at roomtenperature di et hpCTHEPO&02086.20 )
is added and the solid precipitate is renoved by filtration. The solid is
stirred in tetrahydrofuran (200 m) aﬁj’é the mxture is then filtered
through celiteTMfilter material to renpbve inorganic nmaterial. Renoval of

t|\FF4S ol (jg@l & I{(djf&ﬁi;% ofver Mg|SO4 hAfteli flltraﬁon the solvent is removed #n vacuo to give Tlr (2—4
met hy sul enyl )-thj az e
N- [ 5- ( mmﬁannn@cmtb%%#é ) -meﬁ%%SH% >’? afz%q kﬁvﬁﬁg’eg{s&% gx 3‘?@& | owi ng

a general procedure for chlorination of anilines (S. Mikhopadhyay, K. H.
Chandnani, S. B. Chandalia, O ganic Process Research & Devel opnent, 1999 3,
p196) hyphratdemofibe epebens SO2A @ﬁé’ 8% n water, 5.1 m, 40 mmol) is added
dr opwi 0 s 1969, 1-10, pé 1ac1alacet1c
N-[5- (4@ %:%}/cﬁ%g %’h%‘ﬁg%ﬂa %gﬁe&g@u{e t%l%z%}bf: 2 ?/}in]ﬂ}e;lcet ani de p § é 20 nmol )
st i rr ecacid(180esl) ElgamuelY(SmeCh#t)roame@ﬁﬁééﬁﬁ pateats I'Wd%“@éh‘%? tgaém €6.7 m)
at roomte s M\@ﬁg e i X bk &1 Wwith pour ed
onto |c§¥ ?gfagﬂéﬁsac %s?%gh&gqagﬁg(f%h bﬁ/lﬁasgt(%l?lto?on of 4M aqueous
sodi um dopgeroXl) delosidé (4tg) @mwaiﬂn@ milk The eesiksing maxuesds phewedito sgitiefo 8B

acetate, fol b(%%d by di chl oronmet hane. The conbi ned organic extracts are
dried % and the product m xture is absorbed on silica.

Chr omat ography on silica eI uting wth hexane - ethyl acetate (1:1) affords

(4 am oAy B B PG DB i e (Exampl e

4a) . MH(1-Ke¥ylambf- ESrb)hyBﬂﬁaZb,l Salebell,zer@QtﬂfOJ.lyl cﬂl@%&@r{a ng, dd5i romo])ds

i dentifi e ti t u

(4-amn ss?”c?ﬁl"balgxﬁlhe 8] ITBE‘R i tﬁﬂ?y%?@a%lcargonitf b mOIzEfgr%lee 4b) .
MH+ ( APfo)lowad By a salﬁtﬁlox( af a]n)mofﬁlaen tifvixace (SOacl 0.FH Mk Arﬁnerresacm@jfos 2 donfsrg

mat eri al Exa 7P L EXanBLas to 8
These pi8 T(E’ g%?f}gy\% {1% ?ls adgTJe%ngtzlqgéncpqe?lglgarﬁethe clérr spondi ng
ani | i neslifadian. ZFhe sthlas st 1f1méttam/dm@umna10'ﬁgml)$nd thredintxitomds then fikersé

descrlb d for th nverSL no

phenyl )¢ Cﬁf}‘iegﬁﬁ SIREA 3’}? fe”éovgg“é%g%fléc gél?rlleee %l pfrbe pvens 2 ﬁfggsdﬁondl ng
sul f OnaNL[dQnetflﬁX‘ElmgsiuHaﬁbM pHexglirphiezdb-2-yl]-acetamide.

N-[ 5- ( 3- Chl or 0- 4- sul f anoyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ] -acetam de: Usi ng
N[ 5- (4- am no- 3- chl or o- phenyl ) - 4- net hyl -t hi azol - 2-yl ] - acet am de (Exanpl e
4b) af fgmﬁolemhw-ts t4 emiRARolo6h-plsenah-JanahdehmodliHyl|-MitamidEOF, MS ES+)

345. 9, 34 .9 Exanp

N-[ 5- ( 3 Fall 1%?6?‘&?”31’&%?‘&&6% chigrinagies of anilipgsy - Mpkherafhwyy K By c ot ani de:
(USE; ng :\Ché;“f‘i%rénﬁﬂ PChndaldi OhnioPpRbes Rleéeafbhr&ﬂihzyélepﬂnexaz D99923,3p|1]96 pcet ani de
anpl e 4a) affo

M5 ES+) hysogey. peg(@gdq)(%l g/ggolgaglgﬁig%qaeg 2 1 W‘i”éfoeml%f) ?sta? dea rc'lropW1se e Y6 (TCF,
N-[ 5- ( 3mBLRdmoN-psil4- ﬁﬁﬁﬁlphﬁﬁbﬂpmn)etlﬁflmtaiwi%}ﬂ]ﬂma&ﬁﬁdé1eyQS].0 g.c20 amalp:

stirred in acetic acid (30 ml) and concentrated hydrochloric acid (6.7 ml) at room temperature.

When the addition is complete the mixture is poured onto ice water and the pH adjusted to
alkaline by addition of 4M aqueous sodium hydroxide solution. The mixture is then extracted
with ethyl acetate, followed by dichloromethane. The combined organic extracts are dried
(MgSO4) and the product mixture is absorbed on silica. Chromatography on silica eluting
with hexane - ethyl acetate (1:1) affords three fractions: The first fraction is identified as N-[5-
(4-amino-3,5-dichloro-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 4a). MH* (TOF,
MS ES+) 316.1, 318.1, 320.1. The second fraction is identified as the title compound, N-[5-
(4-amino-3-chloro-phenyl)-4-methyl-thiazol-2-yl}-acetamide (Example 4b). MH*+ (AP+): 282,

284 (3:1). The third fraction is unreacted starting material (Example 1a).



7a) N-[5-(4-Am no- 3- brono- phenyl ) -4-net hyl -t hi azol - 2-yl ] -acetam de: NBS
(2.52 g, 14.7 mol) is added to a stirred solution of

N-[ 5- (4- awDre/opisenyl ) - 4- net hyl - thi azol -2-yl]-acetam de (EBXAMPOBODA) (3.5
g, 14.7 mol) in dry dinethylsulphoxidg;(SO m) at 100 C. After 10 m nutes
the solution is diluted with water (200 m) and the resulting precipitate
is renoved by filtration. Crystallisation fromethyl acetate - nethanol
affordsEkgﬁpkggggg conpound. MH (TOF, MS ES+): 325 9, 328.9 7b)

N-[ 5- (3- Brono- 4-sul famoyl - phenyl ) - 4- met hyl -t hi azol - 2-yl ] - acet an de: The
title cOhpenmilucts 25 pkipined 1 # e Step sequence from the correspondmg anilines (4a, 4b,

N-5- (47@%%1@%@5&1@%@%&&&%& fhese BOEABA forthél bnvedG6t 8NNS- (@limaw e
7a) to give cream sol M+ (TOF, M ES+£ 390 1, 391.1, Exanple :

N[ 5- ( 3p15enwl tﬁ‘r@ﬁ@%’hﬂlwpk-&ﬂﬂgﬂlcetﬁlﬁéﬁ) Exgmple dak fg thetcnirssnon lzlgwﬂlforw@é%m de:

8a) N—[ﬁ?% 8§nhﬂf 3, 5-di br ono- phenyl ) - 4- et hyl -t hi azol - 2-yl ] - acet am de:

Brom ne 1.6 mmol) is added dropwi se over 10 minutes to a stirred
solution of N [5-(4-am no-phenyl)-4-nethyl-thiazol-2-yl]-acetam de

(Examp! g 3 600 o cftofd st odtbheryifia oA Lc?. ézog%hc%é_é@%gthe addi ti on

IS conprete tne nmXtu WTh Saturat

car bonaUsing &N-[f 64eenn1(1303 mlqromiﬁn)dkﬁmh)édhwaﬂ -l mrwdwﬁ&:qam@ 49 aff@dsm ) .

erovon 3T SE9RN oG GBI AR Jajid gezd, ond the ool ven

Crystal lisation fron1nethano| - dlchloronethane ylelds the title conpound.
P o1 0

Usi ng NU[sﬁg (MESa(m-mmanB 355 dlcbkomrphq:iybP@fﬂn):dujtkﬁﬁzhwﬁd]#uca?amideZEydqlpladel ami de
(8a) af fgo %s tﬁehperodlgclt:%s g whitd crys&ﬂme'\s/lc;rd (l\Ilq: ’(T(WF I&%@& %%6 0838f1§ 938% 0 471.8

Exanple
4- (2- Acetyl ami no- 4-net hyl -t hi azol - 5-yl) -2, 6- di br ono- benzenesul foni ¢ aci d:

Thi s o0 P58 8% AT SATPORANE 1l S P ERARRL | 0N of

(4-am no- 3- br ono- phényl) 4- nethyl-thlazol-z-yl] acetanide The crude
roduct 0 ed i reparati exa e 8 is filtered
Fhr ough75I ﬁ#e%\ﬁ‘f‘i“f’t EPTOTHY @Fel“& 'ﬁ%&%tﬁ?lhgm&%ﬁl PPN dr of uran to give
(Nég 5- (&\?—Sdﬂbzgm 4|nsmbn) w’aalydM f kd pﬂemtte)&sé}mEhmj hN{ﬂqdmhe@hyﬂy]leedg@,m ﬂe
: in e celi [ ter| Wi, t anol .t t he
title g%ﬁ(ﬁ -acqjAp a‘}‘Pf&ééf “ﬂb‘“é‘eftg ‘IFYé “Tlg’o’“ ‘F 0 7lkgthe
| - (52( 4- m’@Q «Fy |Agtat ﬂ@ﬁﬁlydte@tfhe @%lhblori f@ldﬂﬁféklﬂvﬁf)ly‘iwlateﬁmﬂﬂ) dﬂcli the rlesultlng |
4- Acet y]l am no- 4- t hi azg] - 5- nzenesul f on 0 a
3y (0. Bisligtats i matrb Py Hictatins LT AP HAR GOONERE AH ) mERe elptbin | s

t reat edtimé tdinZdMndINBQUT QiSRS+ ) 32bON3E&K9 (0. 15 m, 0.24 mol) fol l owed by
the addition of a 33% solution of nethylamne in ethanol (0.08 m, 0.6

mmol ). The reaction mxture is stirred overnight. The solvent is renoved
7b) N-[5-(3-Bromo-4-sulfamoyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide:

The title compound is obtained from N-[5-(4-amino-3-bromo-phenyl)-4-methyl-thiazol-2-yl]-
acetamide (Example 7a) to give a cream solid. MH* (TOF, MS ES+) 390.1, 391.1,

8a) N-[5-(4-Amino-3,5-dibromo-phenyl)-4-methyl-thiazol-2-yl]-acetamide:

Bromine (0.083 ml, 1.6 mmol) is added dropwise over 10 minutes to a stirred solution of N-

[5-(4-amino-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 1a) (0.20 g, 0.81 mmol) in
1,4-dioxane (5 ml). When the addition is complete the mixture is diluted with saturated
sodium hydrogen carbonate solution (30 ml) and extracted with dichloromethane (2 x 30 ml).

The combined organic extracts are dried (MgSQs), filtered, and the solvent removed to give a



in vacuo and the residue is purified by prep LCMSi.e. liquid

chromat ography nmass spectronetry to give

N- [ 4- Met wD-03/0(285Tet hyl sul f anoyl - phenyl ) -t hi azol - 2- yl | - ac @CarAPd& 02054+
(ESMS): 326.1 Exanples 11 to 16 These gompounds, nanely

N-[ 5- (4- di met hyl sul f anoyl - phenyl ) - 4-nmethyl -t hi azol -2-yl]- acetam de (M
279-281 Q),

N[ 5- ( 4d§111<m511§ utfyaméhmﬂhﬁaml r}letﬂar[&t-hﬂdhiérbin@ﬂﬁhe Prels hea@ts comipdand. MH+
N-[5-(4 ropyl su 9 henyl ) - 4- net hyl -t hi azol - 2-yl ] - acet am de,

N—{5 M(’J{é gﬁgk)ygow 405g40
et hyI sul fanoyl ) - phenyl ] - 4- net hyl -t hi azol - 2-yl } - acet am de,

[ 4- (2- cyano- et hyl sul f anoyl phe yl] & yl -t hi azo] - 2-yl }-acet am de
and N- { Sb)[ N-[5 {2(3#5@%@@0&9@;@@9}' @}ﬁ}yﬂ WEHSFEFZ =2-yl)- acetamide:
met hyl - U%gxw 5@ 2.5{1111}10 %Cseal%mﬁ@ Ph&%e&hieﬁﬁl Hhiazdl-2-yRL REARRAE (85) ﬁfbramtaogous

manner to react ri‘ate amne with

4-(2- aceﬂyttanpmmdMﬁt Et M5 Eov): - 4078, )468§nﬂ@ngsul fonyl chloride (3a).
Example 17 : N[ -(4-Methanesulfo

yl -phenyl ) - 4-met hyl -t hi azol - 2-yl ] - acet ani de: VIO 03/ 072557 PCT/ EP03/ 02036
41 17aExdinpld vt (ByAcetyldminoid-1p it i) dle

(10.0 I8 7 i I I _[5-

t enper at lt}r%e Q,?E{Eﬁs)d Félf%g?lﬁ?s&{ lﬁﬁre%&tl er%lltltg ‘ ro%g?régg?/ﬁ%xaﬂgé{g?mghlyo?l de
(6.3 m (4-87in®-Thmwio-pheafl)- drmehiehiagol-3-fé-agesariden A haisuda peodust pitvred i nt o

wat er ( :I'QtameH1 112 thelpr%agﬁfonao%teﬁﬂnﬁf gns ﬁftﬂwl thrgﬁﬁ% @e‘h?e“(‘ g(l)tér rﬁf@ﬂ%ﬂ \)’aShl-BQe

conbi ned organi ¢ (200
m), drinéd tavmydmjﬁ@ti to give Nef5e(®, &d@r@onéesntfmabﬂcphemlifém lehlezqiélsylbue is

di ssol V% élrg gF asﬁm%% ce’ﬂe)rM ffl?t J %‘Q@H%l%tﬁ Qt%aﬁcﬂ@é’naelffoqas hEFﬁtl%Ol vent in

vacuo. Ained i's I'n vacuo to give

conpoundomfdiand. MHE_)(IB? prAveX; Ael.hy470.hi azol - 2-yl ) - acet am de:

N- (4- Met hyl -t hi azol - 2-yl)-acetam de (Exanple 17a) (4.0 g, 25.6 mmol ) is

di ssol ved in gl acial acetl C aci d (100 m ) at room terrper ature. This

sol utioﬂixiua /113 ' ' (4 6 g, 25.6

). 48 h t ' (;Lpo0
ona bt Aot ﬁé‘éﬁmﬁﬁgélgfoéﬁeﬁ?52“%%%%6@%@ C*ﬁ‘)”ﬁee@fn%??e A A
ar e was fgfblyistdisoleddan diciade (1 ml) ﬂ]‘hemeluﬁlélﬁ)& trdajed wlith 2M mte()ud\@ﬁﬁﬁl filt er ed

d trated, i di
Fol 1 owmgaBgnah-+omb A BRionaleB kRiHe afiigh el § 5T iR i
nmor e andehbi6! (098 Wi} (l) Bgnrﬁoﬂ I Thel r8adlion éslxtude satitred aterdightCThe sgjvane iddemoved
5-b 4- t hyl -t h I t
N[ 8- (APNEEEHAAR e KNI DR DERR LRyt i 0] Ao oEoby AWt
N- ( 5- Br opRurfme®} bydivé Ni[a2akihzt-549-nreslsalfutdeyl{fheaytptitazdFd)y1]{etimile. PIF3

nmol ) |s d| ssolv%d in DMVE (2 m) at roomtenperature. This solution is
treat ed (MW P4%l net hyl sul fonyl )~ phenyl ]

Examples 11 to 16
These compounds, namely N-[5-(4-dimethylsulfamoyl-phenyl)-4-methyl-thiazol-2-yl]-

acetamide (Mp 279-281° C), N-[5-(4-ethylsulfamoyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide,
N-[5-(4-cyclopropylsulfamoyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide, N-{5-[4-(2-hydroxy-
ethylsulfamoyl)-phenyl]-4-methyl-thiazol-2-yl}-acetamide, N-{5-[4-(2-cyano-ethylsulfamoyl)-
phenyl]-4-methyl-thiazol-2-yl}-acetamide and N-{5-[4-(2-methoxy-ethylsulfamoyl)-phenyl]-4-
methyl-thiazol-2-yl}-acetamide respectively, are prepared in an analogous manner to Example
10 by reaction of the appropriate amine with 4-(2-acetylamino-4-methyl-thiazol-5-yl)-

benzenesulfonyl chloride (3a).

-acetamide:




boronic acid (0.172 g, 0.86 mml), followed by 2M aqueous Na2CO3 (0.63 nl,
1.29 mmol ) and bis(triphenyl phosphi ne)pal | adi un(l1)chloride (0.03 g, 0.043
nmol ). Thwormxtasse is then heated at 80 C for 4 hours. TIRETEPOVE0B6 i S
removed in vacuo and the residue is purified by preparative LCM5S to give
N- [ 5- (4- met hanesul f onyl - phenyl ) - 4- et h‘X}I -thiazol -2-yl]-acetam de.

MH+(ESMS): 311.0, M 251-253 C Exanples 18 to 23 These conpounds, nanely

N-[5- ( ??{1 J#I]\er%}ﬁﬂ%h)azcﬁ:ﬂf{ Qaéltarﬁllakazol 2- yI] acet am de, N-[4-

rret hyl - uor onet h phenyl)-thi azol - 2-yl ] -acet am de,
N-[ 5- ( 42 Hyrdn@ﬂynqthﬁdydlzplezllo ﬁm 5?46-mmloazsﬂhssz>hg¢ﬂ]m dyarysidingd/S mi) at room
N-[5 dﬂag&arg ey s C?\t&?}lyk hﬁﬂ tf@f]elaydro;%vbfs@zvﬂth gcer ]:hl@ﬁ@é @5”3 £1€.87.6 mmol).
N[ 5 (3 ano- pheny i I azo -acetam de and

8 [ 4- meAfig 2 Een(r%—thc rerattmrmnceurhys poustrbingo )vatenl(?eoﬂalmlz ap jextraetechyrith sthyl

t | t
bor on 3G RDE B Sl IR AR B O R e s

PCT/ EPORO0 2R @ried BvEnddp§Ds fikdred and concentrated in vacuo. The re31due is dissolved in

gg, de (té?{urw? t%ﬁ lfl%llf)g\sng%ly tf?ehreepr}/ov;f & tﬁ?&ﬁé’ém L2580 it ¥lidl 1 ShBRleadget i

4- ( 2- Andlietidvaeidyl gitethaddd ednpdundN, N- di et hyl - benzenesul f onani de:
Concentrated hydrochloric acid (15 m) is added to a stirred suspensi on of
N-[ 5- (4- di net hyl sul f anoyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ] - acet am de
(exanpl €75} IN-(6 Bramogh-mifiyBrhinzol-3-yl)iacetemnienol (120 nl). The reaction is

heat ed 0 nti nQ start mat.e S . T eaction
a1 ondd etk rse bids e Ry AP vl 1 BeR i BRRCaCH
as a yehdeava&elioh mAQu s teigdiamninenYhis soliden (841‘\@11 trsitealpbetommise whtb i xt ur e
is stirred vigorous|y, for m nut fore Xtr ctln wi t.h_chl orm

f ol | onel¥-Bymes i 1““8@84%{? & ?‘;I"génm@gr@?er‘i h&’]@sa e’feaex(f FACT S car %oude&){ngé
(Ngsm)dzvaiet H(E)OQﬁll aﬁkﬁieitﬁeteﬂ@hﬂeahyll Beth @B welb 0t ral) gheeotbénedtargdnéc laparpound.
M+ (T

(o 5- (aeprareehy b bl Sinn £00 mhe st orerMat Sl and smmseprated o

aci d et Wz}acﬁ‘éﬁ t'FHe re31due is dlssolved in toluene 100 ml) followed by the removal of the solvent in

4-(2- Ami no-4-net hyl -thi a i, met zenesul f anpl e

24a) (oweves his lsae%t‘%ﬁw% MO aﬁ% HRpi e Wﬂét‘%‘gbﬁ&’ﬁf’@“{%t 8’@9‘%0 gléé ?4 nmol )
are sti (j%rdom eemt-hiopBdce@nade. 1000 C for 3 hours. The mixture is then
partitioned between 1M aqueous hydrochloric acid and ethyl acetate. The

organic extract is washed with brine, dried over MgSO4 and the sol vent

renovedi 4 nglé@MRlﬁiﬁﬂegﬁlﬁﬁS'l—ﬂﬁn?M %&Bﬁl"-tﬂlaﬂzbﬂez bPkerahider ds the title
conpound. OF,

3- (3- [ SN: ltﬁomfé’t‘hweﬁwi f@%ﬁ?}}n)l J’Br?éﬁfﬁ{“)‘a%ﬁ%‘t‘ﬁk‘?ll%h {0104 ol i disedied P ogi on
4 ( 2ag 'mﬁrll\gﬁ QZ’Jnl Qﬁrrl&gr;[l te%rl?zegeﬁu%e T}ns SR}ll\llflarll Il%st'feﬁteld vlglé}:u —rrgathyllsfu(l)fogyl) phenyl] ol e
24a) boronic acid (0. 172 g, 0.86 mmol), yfo?lowed by 2M aq)llleous Naz%?) ?(‘5' {rhg rxgcl)%;( P

and bis(triphenylphosphine)palladium(II)chloride (0.03 g, 0.043 mmol). The mixture is then

heated at 80° C for 4 hours. The solvent is removed in vacuo and the residue is purified by

preparative LCMS to give N-[5-(4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide.

MH+ESMS): 311.0, Mp 251-253°C

Examples 18 to 23

These compounds, namely N-[5-(4-acetyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide, N-[4-
methyl-5-(4-trifluoromethyl-phenyl)-thiazol-2-yl]-acetamide, N-[5 -(4-hydroxy-phenyl)-4-
methyl-thiazol-2-yl]-acetamide, N-[5-(3,4-dimethoxy-phenyl)-4-methyl-thiazol-2-yl}-acetamide,

N-[5-(3-cyano-phenyl)-4-methyl-thiazol-2-yl]-acetamide and N-[4-methyl-5 -(3-trifluoromethyl-
phenyl)-thiazol-2-yl]-acetamide respectively, are prepared in an analogous manner from the

appropriate boronic acid following the procedure described for Example 17.



(0.083 g, 0.28 mmol ) and replacing ethyl isocyanatoacetate wth ethyl
3-isocyanat opropion-ate (0.05 m, 0.34 mol) in the above reaction affords
the titl ewooapmisd. Exanple 26 : 4-(2- Am no-4-net hyl -t hi aPelTAEPYH3R

6- di chl or o- benzenesul f onam de: A sol utjon of

N-[ 5- (3, 5- di chl or o- 4- sul f amoyl - phenyl ¥ 4- met hyl - t hi azol - 2-yl ] - acet ani de
(Exanple 6) (0.70 g, 1.84 mmol) in aqueous hydrochloric acid (5M 10 m)

and et hanol (20, {3.93)(4-i1ﬁm@@kﬁﬂarﬁ&ﬂfﬁEﬂ%ﬂbx_&-ﬁﬁfhyggliéﬂomﬂtﬂﬁgreMbEiteﬁ@_Q&id: the

m xturé 1s-concenirated to renove ethanol and the aqueous solution is

br oughtethyhestét 9 by addi ti on of aqueous sodi um hydroxide (4M. The product
is extracted with n-butanol (50 m) and the organic extract is dried over
MySO4. Renoval of the solvent followed by chromat o&r aphy on silica (eluting
W th et¥Hy) 4-@cknimoet-methrkthiazol-5-vi)-NAtdimeshyirgenzsnesulipnamiflesr ds the title
(Zigrrgd Mt deMed ﬁiPdJEQ)chlérij ac®d (1331 3s Y034 9 idned sREddsERGINEPAEE 43 Exanple
6- Di chl dimechlsilBari @ hemil)-4rmettybyhigzodtylydcetamideeramply L1} (6262 A8Surmehani de

Ethyl i.sogya 0.-8415 M. oo | L6 tion of
o (5 arth AEoROTATR L Pt Hjonts SR abo Che RO A0 Gabdhenitifinaiame L B ol o
26) (0. l4ss) gTheted@bnrismlowedrioadpgl andithetolment worpaed thegipd the hitlipchintide sadr gon.

Af t heat i t.850 C f Ly 1] - m, 0.19
g T T A S s S
concentvigdresly forBamiauaetefotreexprathgovith shipuafori fedloiypd biedirbacegteaphhe on

silica eluting wi.th ethyl gce s e 1 I : to give
The © tOBAUISHIOEE SRES AT Bt (e MR Gatighe AL RIGhARA B el e | 0.

5-j 2- ( 3kt doylpounei Mbly {ZOBEMSy ESH:M2520! - 5- yI | - 2- et hoxv- benzenesul f onani de
28a) N-[5-(4- Met hoxy-phenyl)-4-net hyl -t hiazol -2-yl]-acetam de:

4- met hoxyphenyl acetone (10 g, 60.9 nmol ), N acetylthiourea (7.2g, 60.9

nmol )  anmb) i {845 0e DifdthyB6lfgnoyddhenylbird methyhthpazol-Riylienr¢id0}-adelic anidethyl esteed at

70C for 16 hours. The m xture, | con trated,and the.resid i ified
by chr o%ﬁ-éﬁv%ﬁw%‘w?ﬁlﬁ%@ —ﬁ)—t\lﬁl\lidgggtﬁ\ggvg%ep gs[uﬁy amide Z}t:‘}éa?%l? ?l[%i{)(&to géj ive
the tit.egnesIpaindhyl 280y aratdaéethet(D.08 ynlphasyinyelfamestitrgd itt hi azol - 2- yl ani ne:

A sol ution of concentr rochl qri c acid, 20 .m ), ,in wa (30 m)
is adde@in‘Fﬁlykﬂ”[f@”(“ e as\/‘@(ﬁ%@% -?ﬁk@-‘ﬁ‘éf‘ﬁ% rsft‘ﬁ?ﬁ é%‘gf“-"?%dyqeﬁ‘-’ea‘%tel ani de
( Exanpl gué&@)hyd2octilori€-263 dnawkhyl h&tat%t mmwganiﬁéimct& \h@hgd;w&h b;iaé,l dried t he )
reaction i s poured jinto water 00 ng. the pHis adj to 10 wi t
2.5 M NeieHMePh aag G%SREVGPWE}O"é‘glI‘t%é‘ff;' e@?&’éé&‘%gw&eﬂa"é%{#ﬁﬁé‘ffgidé%{‘% X 200
n). Thgicmionad. MEBamoE, My 859: 4rier dried over MySO4, filtered and
concentrated to afford 5-(4-Methoxy-phenyl)-4-nethyl-thiazol-2-ylam ne.
28c) 1-Ethyl-3-[5-(4-nmethoxv-phenyl)-4-nethyl-thiazol-2-yl]urea: Ethyl
i socyanpt g, 4d2 2. 5ir3. 1 bEndRPbllfahsoyRaleedl) Uomethyl-thiazol-2-yl]-ureido}-propionic
5- (4- met hoxy- phenyl) - 4-net hyl -t hi azol - 2-

acid ethyl ester:

Using 4-(2-amino-4-methyl-thiazol-5-yl)-N,N-dimethyl-benzenesulfonamide (Example 24a)

(0.083 g, 0.28 mmol) and replacing ethyl isocyanatoacetate with ethyl 3-isocyanatopropion-ate
(0.05 ml, 0.34 mmol) in the above reaction affords the title compound.

Example 26 : 4-(2-Amino-4-methyl-thiazol-5-yl)-2,6-dichloro-benzenesulfonamide:
A solution of N-[5-(3,5-dichloro-4-sulfamoyl-phenyl)-4-methyl-thiazol-2-yl}-acetamide

(Example 6) (0.70 g, 1.84 mmol) in aqueous hydrochloric acid (5M, 10 ml) and ethanol (20
ml) is heated at reflux for 90 minutes. When cool, the mixture is concentrated to remove
ethanol and the aqueous solution is brought to pH 9 by addition of aqueous sodium hydroxide
(4M). The product is extracted with n-butanol (50 ml) and the organic extract is dried over
MgSOs. Removal of the solvent followed by chromatography on silica (eluting with ethyl
acetate — hexane, 2:1 increasing to 4:1) affords the title compd. MH* (MS, AP+): 337.8, 339.5



yl am ne (Exanple 28b) (1.56 g, 7.09 nmmol) in dioxane (100 m ). After 5
hours at 85 Cthe reaction mxture is concentrated to yield

1- et hyl - 3WpB3p7258Et hoxy- phenyl ) - 4- et hyl -t hi azol - 2- yl ] ur @eeTEPIH028EOWN
solid. 28d)

5-[ 2- (3- Et hyl - ur ei do) - 4- met hyl - t hi azol**5-yI ] - 2- met hoxy- benzenesul f onyl chl or

i de: A suspension of .
@Lzo%#l%wn%eéﬂf@aﬁt& 28c)
d portionw se tQq

f:hl or gsEthfrlamogzam 0.025mL,A.19 mxeadkis pddesypatizred salprien ofr e 2 aghpestaraihd- i s
kept Dekodo0s §1) K e eds tzttfesaﬁoqtatﬂl ExThg96) O BT2000REROFIEH02036 44

reactlo eratlre. After hours t he
react i odtrrmbylfunnamlde b@uﬂ)emldcaalgbul Nteohqa@ng ée3 Fort3 ayyrs m@ﬁ:@ Tlce is

lted,. th oulr 3 200
eSS AP B FLATLS A o A Or R RPM, (2 x

filter edaanm is comcantaat iedatem afd‘ the gréducpis EBriiechiyy chmm@a@@;aphy eetsiig - t hi azol -

5-yl]-2-net hox enesul f on l ori

S-[ 2- (BCIE??%/W‘t%Ft ?’Qacf tajf. njé %/l]tﬂfnacﬁeg?ggti%? rf%etth%%/le mpound: M onani de:

To a st{Tor’MisS St i408.99410.9, 412.8

5-[2-(3-ethyl-ureido)-4-methyl-thiazol-S-yl]-2-nethoxy

benzenesulfonyl chl ori de (Exarrpl e 28d) (0 2 g, 0.514 mmol) in dioxane (10
Bl . 3 >id et hia § Bymeédh exyhbexeihesulfodamiden e (2.06

m). After 2 hours at room terrperature, the reaction mxture is poured

into water (200 ml) then extracted with ethyl acetate (3 x 50 m). The

conbi neglg rlgﬁ[ﬂj(AF—M@M@fySp}ﬁhﬁ -dl’rhﬁﬂylahﬁZolMgﬁBﬂqetaﬁlitther ed and concentrated to

afford 5- 2(3 et hyl -ure 4rreth LRLa 5- - 2z NOXY- 1. 1.
benzenedmaRpIRR Pg‘&"é: {}g g|>’ 6%° ﬁtﬂ?‘geﬁ? 26, S0FRARind iodine
5-[2- (3(1@46’% 601980 A19)) n-ﬂpy@dlmftsotlm azeodtncﬁdyt‘c 76°0Nfor (18-Hoyck: The méxtthyel iy - 2- et hox

5| ge? égfgtigt?#;t%{] @ﬂi'ocg? r%%Hst%ﬁHﬂfteﬂ by sbomateargehy qpelicgjth iso-hexane-cthyl
benzenegdtfonyl)GblsRk ksteriddddmpoand.28d) (0.2g, 0.514 mml) i n di oxane (10
m) is added 2M Na2CO3 (0.515 m ) followed by ethanolamne (0.031 m,

0.514 nmol ). After 2 hours at roomtenperature, the reaction mxture is
pour ed Qgg 05 W tVEkh oy 3 hefi1) 41meeﬁ)}]¥hlag&tza,tlanﬁ150 m ) and soni cat ed. The Iayers
are separ at ed then 'the aqueo | aye act ed eth (3 X
50 ml ). Apphitiopwhronsentrasecyhysirec ME@ r'P & BoEf %@&S a‘ﬁeﬁ

concent ﬁ/?ettlﬁgc; nﬂlleﬁ’}flf @-Er@tl@yl»?ﬁthﬁﬁ—ﬂ -4 eV (BxempRi2Ba P(2ug ¢.43nmaolyi il Mum am)unt

of DCM and dri‘ed at reduced pressure
[ 2- ( 3- etthgnolypbprdohows peefys thereastnn ISPSNH]e pate Q’aFﬁ*}Z%%BéPHW)EI% et hoxy- be

nzenes uL%/g&ﬁﬂﬂcpﬁ 10 %h@ y&i Nawif oam, E&ﬁl@lﬂ r 13 @hen extracted with ethyl acetate (3 x
N[S-( 2~y- 3-sul f anoyl - phenyl) ?féﬁ hfl ef %Cyll-acetdamde
30a) 2 REQ bl ;Fhscqreblaseborﬁalaﬁhyytseé%%%@ﬁt Qrittsred and concentrated to

afford 5-(4-Methoxy-phenyl)-4-methyl-thiazol-2-ylamine.

28c) 1-Ethyl-3-[5-(4-methoxy-phenyl)-4-methyl-thiazol-2-yl]urea:

Ethyl isocyanate (1.2 ml, 14.18 mmol) is added to 5-(4-methoxy-phenyl)-4-methyl-thiazol-2-
ylamine (Example 28b) (1.56 g, 7.09 mmol) in dioxane (100 ml). After 5 hours at 85°C the
reaction mixture is concentrated to yield 1-ethyl-3-[5-(4-methoxy-phenyl)-4-methyl-thiazol-2-

yl]urea as a brown solid.

28d) 5-[2-(3-Ethyl-ureido)-4-methyl-thiazol-5-yl]-2-methoxy-benzenesulfonylchloride:
A suspension of 1-ethyl-3-[5 -(4-methoxy-phenyl)-4-methyl-thiazol-2-yl]urea (Example 28c)
(1.0 g, 3.44 mmol) in dichloromethane (15 ml) is added portionwise to chlorosulfonic acid (25

ml, excess) cooled at =100 C. The temperature is kept below 0°C throughout the addition. The



4- met hoxyphenyl acetone (5 g, 30 nmmmol) is added dropwi se to chl orosul fonic
acid (14.25 m, 0.21 nol) at below 00 C and the m xture is stirred at room
t emrper at WO 08072527 hours. The mixture is poured into crusired/EPoE02256¢
extracted with ethyl acetate. The ethyl acetate layer is washed with water
and dried over Na2SO4. After renoval 8f the solvent, the residue is
di ssolved in tetrahydrofuran (50 m) and concentrated ammonia (8 mM) is
added dropw, ?xﬁxmlfé‘ﬁ 1&90%Ar97§5§>7r08m/e589§4&80§@er ool MhdeSetich rﬁtthréed at
roomtenperature overni concentrated, To the residue is added
wat er gob.edmaafulpq erdo éos (&tlereaioq)n@cl@ee@ msted;ithe pgueopnlazerds eeEaciesvaith i sed from
met hanc%lllchﬁorgglet\:ﬁ%ne rﬁCN{) 3 %Q@O?ﬂ b)) or anic layers are washed with brine,

OXO- t hoxy- be

5- (1- Brono nzenesu fonam e:

2- Met halrigd Svér?lvlg&@,[ﬁdtm{:eyll a)tdbemehetsd ¢ affendi a&zx(arétwbwdsbé)mqthylsbla@ 05
1) i 1 d t | ut f
rerrgaZ blosn’f}géﬂ?ﬁ }tl?}fyp%n%nlnl% g‘ﬁogﬂg‘% E)Ce)lrmtl)mr ?)ﬁ‘l d(ca) ?1sg4ug| 02 25 nmol ) in dry

THE (10 m). The m xture is stirred at room tenperature for 3 hours,

filt d h t h
17 0, SRR 1550t Bl b s ot o0 o
30c) N-Tba étﬁré\zﬁiohmoyt -aF-Ssfak( Baﬂuyhrqndtetmythﬁbdmhlyi-yﬂﬁrraﬂbbm yl ] -acet am de:

5-( 1- Br,ono- e 0.2 g,
o S1 rtgrsenesgeKEARRNs (AR A G2 B SDP R RAAIRe HOBITR gD, 2 9.
stirredNaC:q0815 ail) lloaed by 0.5TMENHE jt dmeanes(Z@énplé.nAftatt Zhowmat tdoen r esi due
gzlr SC &Xr%}z%l | '@%&&2&?&%&%‘8 I1s ;Eo%recﬂ mnto \%Qtelcf) HO-OVt'{n.'II) ]theen e§8-!aétgd WM'IH;,th(yESNB) :

N-15-] %cétate%%jd”lml aThaenshiihed eghifiabapys areldrivel dvex MgSQefiltereddandet hyl - t hi azol
-yl}-acetam de: .31 . .

N[5 (EonERHR- PRV LA R sy etk tal dmethe

4- met hoxypheatioasatdene a(2lbwpowdrd Mol ), N-acetylthiourea (7.2 g, 60.9

mml ), iodine (15.46 g, 60.9 mml) in pyridine (50 m) are stirred at 70 C

for 16 hours. The mxture is concentrated and the residue is purified by

chr omat ghanhy9 o5 [5i3-Eaal-etdd)-hexang-thiabylls- At aRehydtdxylethylio2-giedmxivhe

titled conpound. 31)p)
N[ 5- [@%@M@ém no- et hyl sul f anoyl ) - 4- net hoxy- phenyl ] - 4- net hyl - t hi azol

- 2[ yl % T@g%%ﬁﬁ%%{uf@cllo -methylhthtazol— -yl]-2-methoxy benzenesulfonylchloride Example)

S- (4- Met hoxy en 4- met hy az 28a
(0. 094728g) (@2 eé)lfl‘mﬁtog )ip4d loa‘a%?eéoat‘t a%%‘ﬁ?@r%@%ﬁb‘ﬂ?&g&@ﬁ E’ﬁ(’g’gﬂﬁ)’ fol | owed
by di Cmtﬂiﬁt@ﬁlhét‘tﬁoillmm)smmol I 8R&1I mfhrma(ﬁouhﬂem@eﬁturé rikelréaaicaw 0 C for 2
hours then poured into crushed- |zﬁh§]gd extra?]s d wthﬁgé@gllororrethane (3 x
S ). mixewsigeaired ingywatst B8 wl eetath & Yt egd sorat PR 5ol vent
is remoy ?Qa{eg e he ac%ueous layer is extracted w1th ethyl acetate (3 x 50 ml). The combmed

5-(2-acetyl am no- 4- hi azol - met hox zene n
( ormec layers are dried over MgSO4 flltereX and concentratec}/ to a?grf? a stst 0l \}llhlch is

dissolved in a minimum amount of DCM/ methanol and dried at reduced pressure to afford 5-
[2-(3-ethyl-ureido)-4-methyl-thiazol-5-y1]-N-(2-hydroxy-ethyl)-2-methoxy-benzenesulfonamide

as a yellow foam.

Example 30 : N-

30a) 2-Methoxy-5-(2-oxo-propyl)-benzenesulfonamide:

4-methoxyphenylacetone (5 g, 30 mmol) is added dropwise to chlorosulfonic acid (14.25 ml,
0.21 mol) at below 0° C and the mixture is stirred at room temperature for 2 hours. The
mixture is poured into crushed ice and extracted with ethyl acetate. The ethyl acetate layer is
washed with water and dried over Na,SOa. After removal of the solvent, the residue is

dissolved in tetrahydrofuran (50 ml) and concentrated ammonia (8 ml) is added dropwise. The



chloride, which is dissolved into dioxane (2 m). To this solution is added
N, N- di net hyl - et hyl enedi am ne (0.0636 g, 0.72 mml) and 2M Na2C33 (0.5 m).
The reactwonsfi2ssure is WO 03/ 072557 PCT/ EP03/ 02036 46 sSPCTEPd3/ex3¢ oom
tenperature for 2 hours. The m xture i§ concentrated and the residue is
taken into water (2 m) and extract ed®wi th di chl or onet hane (3 x5 mM). The
conbi-ned organic |layers are dried over MgSO4. After filtration the sol vent
is reno o 1 . Gre dvklBsht 260 0BRYNEMAI TH tHeSedddeasadtear ni ght
in vacuéégng%ﬂ\?gsn&g{éu%ég%&we%%swsf): rﬁV.\‘%1413. 00 C.. Exanpl eﬁ 3% to 40 These
conpoundaten aleprgcipitates are collected by filtration and recrystallised from methanol to give the

N-[5-[45 twﬁ;’f (2- met hoxy- et hyl sul f anmoyl ) - phenyl ] - 4- met hyl -
t hi azol -2-yl}-acetanm de,
N- {5- [ 4- net hoxy- 3- (4- net hyl - pi perazi ne-1| -sul fonyl ) - phenyl | - 4- net hyl -

thi azol 32yt }+ api de, 2- - Ifonamide:
N-{S-[ 3§@-%%1n%[9(1%? g}(ﬁg ﬁ&r %‘?’y(%)p%/ P]seﬁ}fof(gr]r)gﬁeﬁsi ?r%%%loﬁy- phengl ]1-4-
net hyl - 2 Dilabaty-2{3tbjo-poplybibenzspesulfonamide (Example 30a) (0.5g, 2.05 mmol) in dry

N- (5-{3- sdi net h }.NO- Sl f -4 :

et hoxy THEQRy P8 SRERUPEVRL B taBBi U 23bodfElkighenyiphosphoniom

N- { 5- [ 4perbidntidey (1324 &-200F o) in-dgy YHF (10 ml). The mixture is stirred at room
propyl sul f anpyl ).- nyl 154- et hyl -t hi P - i de:

N- (5-{ 4t-gemrf%\¥{§ %@P{' gg‘%ﬂ’-ﬁrlr%fe}% a}n[a tluen &n@gn%atgi fhé ré%ﬁﬁ'é f’i‘sr?nﬂﬁled by |

pi per azilirothatdg)aphy opilicn withrieyhie pighydefatd {nbt togivettht tiled camppupdacet ani de,
N-{5-[ 4- met hoxy- 3-

(2-pyrrolidin-I-yl-ethylsul fanoyl)-phenyl]-4-nmethyl -thiazol -2-yl}-acetam de
. N- { 5- Bdc) e[ Methoxy-3-sulfamoyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide: _

S B e D ORYorRE RS AT ek RS et R DR 0By (g, e bgle and
hydr oxyagt Rydcsilthiatrul().045 ge0.66 xymghiereyhanoli(3nmet) yé stirfrdams G0° 2-fyt 4 hawst ani de

respectjvely, are repar ed replaci ng N, N-dj net hyl et hyl enedi gm W th
the appflBpPidre 1%1fﬁ‘ﬁ§“tpﬂe‘f?fép%‘56?fg(iue bsrrgggﬁﬁﬁ%eddg%ergrel *k?éla% ”“’tﬁ%le&g%r@%%r ation
of N-{5sdi: MBTdipseidmMaprsdng- et hyl sul f amoyl ) - 4-

nmet hoxy- phenyl ] - 4- net hyl -t hi azol - 2-yl ) -acet am de (Exanple 31b) to afford
the title conpounds. Exanple 41 :

N- [ 5- ( 3gMahhanes u-fonyb-BnFtyiaiio pHeryulfAmdyl inrhostyhilengl]-42nerhil-thiemilani de
4la) 5-(2-Acetyl am no-4-net hyl -thi azol -5-yl)-2-nmet hoxy- benzenesul f onyl

chl ori dé:vlizase Fosul fonic acid (25 ml, excess), cooled at -100 C, is
added portionw se a suspensi on of

N[ 5- (4- et hoxy- phenyl ) - 4- net hyl -t hi azol - 2-yl ] - acet am de (Exanple 31a) (1.0
g, 3.8 Akl N-Pri4-Methprrphesy ’.*“FFFQWE%%‘F%%&'FE&?QM%pt bel ow 00 C t hr oughout
t he addigl QRoxyphgyIR&ChE PID g, B0t Hi8I)] N-dc@yLthio@ready. Mgy B0 DammelyTodiaerper at ur e.
After 2 hours, thé reaction m'xtube IS, p ur§80 cfar %E” ,ﬁpfto. ice. (500 m).
Once t hél546ee,i68-Simmobdn pyrding f11bl) arq stipeed at L0R%tPLLe BAv TiF BEMES x 200
M) . The, combihe th PHEAR: GelifYy @i ffeddyRhMASNBE aphyt bn AliéaWith hhnelethyl dediad over
MySO4, ¥iTtered and concentrated to afford

5- ( 2- acét:) agiveshatitled sapmprouRilazol - 5-y1 ) - 2- net hoxybenzene- sul f onyl

chloride. 41b)

N- [ 5- (3- Met hanesul f onyl - 4- et hoxy- phenyl)-4-neth
WO 03/ 03285 N-Bei$7(Rijgredybrgno-cthylsu

acetamide:
To N-[5-(4-Methoxy-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 28a) (0.0947 g, 0.361
mmol) is added at 0° C chlorosulfonic acid (3 ml) followed by dichloromethane (1 ml). The

| -t hi azol -2-yl]-acetam de:
Ifamoyl)-4-methoxy-p enyl]-4—methyl-thia}1/zo -2-yl}-

reaction mixture is stirred below 0° C for 2 hours then poured into crushed ice and extracted
with dichloromethane (3 x 5 ml). The organic layers are combined and dried over MgSOa. The
solvent is removed to give 5-(2-acetylamino-4-methyl-thiazol-5-yl)-2-methoxy-benzenesulfonyl
chloride, which is dissolved into dioxane (2 ml). To this solution is added N,N-dimethyl-
ethylenediamine (0.0636 g, 0.72 mmol) and 2M NazCOs (0.5 ml). The reaction mixture is



47 To a stirred solution of sodiumsulfite (1.05 g, 8.31 mml) and sodi um
hydr ogen carbonate (0.71 g, 8.31 mol) in water (10 m) at 700 Cis added
a sol uti owoamB/0R562- acet yl am no- 4- PCT/EP03/02036
met hyl -t hi azol - 5-yl ) - 2- net hoxy- benzenegul fonyl chloride (Exanple 41a) (1.5
g, 4.16 mml) in 1,4-dioxane (20 m)."After 30 mnutes, the reaction
mxture is concentrated to yield the sodiumsulfinate internediate as an
of T - whi Epk s 644 Bk T AR llsaéoﬁce(n&aﬁdga,ndlhé?emdm|tikdnn DVF
(10 M)s{lﬁgégd}é)gan omstr arfe (0 ) 09 m, ) After. 2 hours at 40 C,
the reduntoiverremZyl) e pxrastedrveth ﬁlﬁhl@rmmtbane( §3<05 wﬁ Theeprebipsdeigaic RYER et hy|
acet at eaaé %i 3r Mes0., IIQ% f?&ﬁ@?r? égfvgﬁt% FerhGHE Erﬁvd%&@ télgivethe@uRE MySOA,

0 a

filter concentrate

( 3- met kampsuhd wh;ch4s4dmpétQV@mygmh@ma}qu)momtah%° EMVEYJESHS)NIp 443086 de.
Exanpl es 42 to 44 These conpounds, nanely

N- {5-[ 3- (2- hydr oxy- et hanesul f onyl ) - 4- net hoxy- phenyl ] - 4- net hyl -

t hi azolwm de,

N {5 [ }%sey? dprogl)é d&j RE l}? 0{4%%1'&4:8;9%%)(2 %e%?%lﬁ@ﬂ%&l}-pﬁerlmtéh}ﬂethyl-

t hi azol
N-[5-( 3h@1<ﬂrmﬂp‘a&mm§eﬂm{{)ﬁi/4 mthlBV{fﬁeMympihehgdpgrazlanéishWnyl )-phenyl]-4-methyl-

t hi azol cetanm,d r he sane
proced JP’@ ésj'ﬁl race ldF’am{ﬁg?'ﬁ%?‘ﬁ%I% i %raﬁltﬁprg%ﬁ e ggae&l%#lgc}e%ur gI with the
appr opriméhg- thiak@fll-Z-ylbdcedanlﬂx,dﬁﬂE-é?)—{KB dlmethylamlno -ethyl)-methyl-sulfamoyl]-4-

¥ 15 (LR e enlo sl B! ol oA By,
conver t@dpylatlfanioys- phazmlﬂ—n&thysb«mgzdlheylpa@wﬁdef,éi d%{sﬁ’emr:ﬂheeiyﬁrﬁﬁﬁmmph)é | a and

BQIS z r |rm Htégerr;aﬁk-éxy 5 gg;f/lglh}%e d@%}l@ﬂ%- tﬁylﬁhmz&@y‘i}’ 0ot Rl C}W{g' - H«lﬂm%r gcedure

ﬁ % le‘ ﬁ/g(g@}yi&@ﬂﬂ'ﬁtéhﬁlffﬁ}ﬂélﬂf@mpb} )phertmt]- A}—nﬂatlmsétllnyiolﬂml)amta{rﬁdgl N-{&déﬂmgﬂz@g " ed
- 5- i v
into thel ’P?F‘i 'Pr‘ﬁ’é’ SH 2}/5]1)’6618@3%?’ hﬁég%’}zll’légﬁﬁ aﬁe lde(alngq%g §n this

mat eri aj d!r&cyc&ﬂwlﬁﬂﬁaﬁ@yl ﬂtxﬁethh@—phddyﬁ-4-meﬂn9bthﬁuiof-b4yl amtmgldehappct%hydamee

Idgzgra:: g?erglhg;r? %&d Bly?etflngnegeamlxe Wltgdhedaepplr(g]pr'l[atfle asmln Iil? ﬁle allj)r G \M t h
N-[5- (4pF Léaq&oaescrma anas ytdpaniyion i en{S-)3- @-diltdhylantify-achplsulPanydyl - ac et ani de
47a) 2-Fl 0XO0- pr opy

uor o I nzenesuyl fon ori hIorosquonlc
aci d ( 2Bethpxy- E%k"é’éﬁé‘) EIBISIF Zﬁl)fz'y gectEnt gﬂﬂﬁ%‘ g?@ﬁ%agfg’r‘h-gft Sr ophenyl
acetone(a_o(n;lpo()mg9 6.57 mmol ). The tenperature is kept bel ow 00 C throughout
the addition. The reaction mxture is then left to warmup to room
tenperature overnight. The reaction mxture 1is poured carefully onto ice
(1500 n)am SNGE. NOS-(BMEBARBE fordyDe- radhieaush chidly-@lmdibylakiap G- fitlasdchidi\O
03/ 072557 PCITEP03702036 48 DCM (3 x 250 m). The conbi ned organic |ayers
are dried over MpSO4, filtered and concentrated to afford the titled

conpoung 4ss_gna flaiol £me@yl-hiazol-5-yl)-2-methoxy-benzenesulfonyl chloride:

To chlorosulfonic acid (25 ml, excess), cooled at =10° C, is added portionwise a suspension of

N-[5-(4-methoxy-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 31a) (1.0 g, 3.8 mmol) in
DCM (10 ml). The temperature is kept below 0° C throughout the addition. The reaction
mixture is left to warm up to room temperature. After 2 hours, the reaction mixture is poured
carefully onto ice (500 ml). Once the ice is melted, the aqueous layer is extracted with DCM (3
x 200 ml). The combined organic layers are washed with brine (150 ml), dried over MgSOa,
filtered and concentrated to afford 5-(2-acetylamino-4-methyl-thiazol-5-yl)-2-methoxybenzene-

sulfonyl chloride.

41b) N-[5-(3-Methanesulfonyl-4-methoxy-phenyl)-4-methyl-thiazol-2-yl]-acetamide:



47b) 1-(4-Fl uoro- 3- net hanesul f onyl - phenyl ) - propan-2-one: To a stirred
solution of sodiumsulfite (0.5 g, 3.99 mmol) and sodi um hydrogen carbonate
(0.34 g, wo39/omsst) in water (10 m) at 700 C is added a POTEPODMR06E
2-fluoro-5-(2-o0xo-propyl)- benzenesul fonyl chloride (Exanple 47a) (0.5 g,
1.99 nmmol ) in 1, 4-dioxane (20m ). Aft®r 1 hour, the reaction mxture is
concentrated to yield the sulfinate intermediate. To the sulfinate
| nt er Telolss~ (0.12

1o Bl sctfdhofspbeliiie 05 031 Bindt dnd %ﬁﬁﬂ‘%“&?e e i nto
wat er ((4)011 g;18)3]amd10é)>mrvm¢rdé|0 wil) 24 708919?%@5*@ santheuqnaofﬁ 2ggetaningrte conbi ned
organic a r

met hfatzof S gﬁ i l%gtih%y(ﬁ 'i)fnlr}légr?e%l’foﬁd)l LiiBEigd E}Q (%?ﬁhe é?‘f ?? rmﬂ_&l?m

resi due s vacuum oven ed conpound
as a vl dalersanei2Q ml)7 @fter 30 minutes, the reaction mlxture is concentrated to yield the

1- Brono- | (4-ElLuoro- 3- t anesu

1- (4- flﬁ’cﬁlf”g“ it Sl 35587 48 (Lf; %?Itf S‘%‘ﬁﬁ“%‘in?"f@%%é‘ ééta mJ@% gb33 g 1
mol ) |mmod1)r1yD|ME 1(5mh)1 iy ad&edaddtenbthlmtdro 0Shmt,t1 ‘h&mms{b)he’rfer apuchr AP €6 a
solutio - carboxethltn h0|u ribr

mol ) . tr"eﬁ’:nﬂn S 98 ¢ Watt&elrr#‘ger a uarng aEtF %%c@%lﬂ?a&%tg x 56 ol
filterethd henbisahagaiic biyed aﬁ:@dnjﬂd\/@'eﬂMgSQQ;)ﬁﬂBareﬂ' mtb@nomtratadhpcalfford;Np[drl fied
o o B et o i P ANSARNSREE Sy RGELALRL( 47 1 then 2:) to
N-[ 5- (4- Fl uor o- 3- et hanesul fonyl - phenyl ) -4-met hyl -t hi azol - 2-yl ] - acet am de:
A m xtu e of 1-bropp-1-(4-fl uoro-3-nethanesul fonyl - phenyl) - propan- 2- one

( Exanpl s4 g, 0.55 mml) and N-acetylthiourea (0.065 g, 0.55
mol ) i mh&E B&Iﬂpbuﬂds headleN-Bt[3{0-hedrokpethdnbsaifosyl)- hefmlatxqumyll éﬂmmhyi{ ure

over t The reac re i s pour.ed r
ext rac}tﬂgﬂaz\ﬂr iﬁ cpigmi & &?[émégly%q% PAP ane‘ﬂhséllé(?fi’(‘}g‘j‘ﬁléect&ﬁ%?y ] miéeéﬁil are
dried aygbl-MyBQtetabide, 8h&N-BNE- Gyaﬁcm&hﬁﬁdselﬂoﬁydMaﬁétbmdr pheuyls;ﬁlanahﬂol id.

This solid in m ni num ampunt of h tate s sonicated t ive a
suspens FgroliiivtircptamidegissRyEUesd 245 P‘IL" %ﬁefl%glg?"i“&g HgsamgPLecs Vgﬁsg fen left to

cool t Oy PRMRIRANGIINE B 1AY @b Ve PRbcedidavithibe @ppropsibalalltyhedsdl id is filtered
off to afpfor(% the titled conpound. Exanpl e 48:

N-f 5- (4- Chl or o- 3- et hanesul f on - phenyl) - 4-net hyl -t hi azol - 2-yl | - acet am de WO
03/ 0725Harﬁ’ﬁmEP%rﬁ(%Oﬁﬁthaﬂ&umwohem _£orpeladaios 2pljepaketidd ol | owi ng t he

sane route as N Fl uor o

net hane%ﬂ%MﬁWl"%‘rﬁ%fﬁW‘) Phﬁnﬁﬁtth‘?’FOltzﬁilh%Fm?d?ﬁxag’(P& LB Beoprsrshing thy) vy
repl aci Qﬁhf}e uJuhggﬂae gp&%&yﬂe d@&ﬁb&[‘ﬁ Ee&ahfplélwmdqmnhﬁeﬂﬂ PeRvenel infoheEtle 49:
N[ 4- Me f amoyl - phenyl )-th| azol - 2- I]]r acetam de 49a)

1- Brom)CCPmP IQngeth9lP§Q°Sﬁi‘Eﬁéﬁ9-C2 %@EXA’T’Q’EQ bed sol ution of

3-ni trophenyl acetone (0.5 g, 13.9 nmol) in THE (10 m) at room

Example 46: N-

N-[4-Methyl-5-(3-nitro-phenyl)-thiazol-2-yl]-acetamide (49b) is converted into the aniline
using the procedure described in Example 1a and this material is converted into the title
compound following the procedure described in Example 41b, replacing methyl iodide in this

procedure with iodoacetonitrile.

5-(4-Fluoro-3-methanesulfonyl-

Example 47 : N-

47a) 2-Fluoro-5-(2-oxo-propyl)-benzenesulfonyl chloride:

To chlorosulfonic acid (25 ml, excess) cooled at ~10° C is added dropwise 4-fluorophenyl
acetone (1.0 g, 6.57 mmol). The temperature is kept below 0° C throughout the addition. The
reaction mixture is then left to warm up to room temperature overnight. The reaction mixture

is poured carefully onto ice (1500 ml). Once ice is melted, the aqueous layer is extracted with



tenperature is treated with pol ynmer supported pyridi ne hydrobrom de
perbromde (1.4 g, 2 mol Br3 /g). The reaction mxture is stirred

over ni ghtwotodemssi |l t ered and concentrated in vacuo. The PETIEPO®03036
purified by chromatography on silica with iso-hexane-ethyl acetate (6:1)
to give the titled conpound. 49b)

N-[ 4- Met hyl -5-(3-nitro-phenyl)-thiazol-2-yl]-acetam de: A m xture of

1- br onoy . p i it AdPbRr fit&edand - 94 mol )
and Nm’étééfﬁ %l%?%gl})égﬁgg%%glﬂégé)g%{agﬁiﬂmﬁla)QLE?n_ et hano (4%0 m) is stirred at
700 C famcéhtiaedrte.affaid the titled spinpgundys anedwhisesalid: r oom t enperat ure, the
preci pitated product is renoved by filtration and dried under vacuumto
give the titled conpound (0.28 g). 49c)

N-[ 4- Vet Th)| 1-H4-FiesuB-renhmypksubfoaylyphenylhpropen-220ngt | - acet ami de:

N[ 4- hyl -5-(3-nitr en h 37,0k 3~ Y I ) is
convert 8¥iSH'Ef8‘( ?cf%%mna(r’]isgalﬁgy 4&%%86 ? %ék'ggcﬁéﬁaﬁgﬁgﬁﬁﬁﬁgﬁé?ﬂ&&%ﬁe | a and
this mate34 gl3.9%maonihie maed (1) 4t178° Cionddedpowtiition of tfusment (@@xparoRik- ng

t he procedure described in Exanpl e . g T unds,
name|y KPR o (R S P i 4 4 %ﬁ%f‘;ef%ﬁ%ﬁ%ﬁ*?@?ﬁi azol -
2-yl } - ap@irathedeaction mixture is concentrated to yield the sulfinate intermediate. To the sulfinate
N-{5- [ 32 (3 ARl %, B9 RESRYE Bk BN b RAEMAabadaiRe /A2 bl 2 hadry! } -

N- { :1 rr?lghyﬂ 1 Bolr3:t ¢B8C Tptheheddiion 4niytureis Ppyded it avavgrl (O drarld] extracted with2- y| } -
acet am de, . . . .

N { 5. [ 2eslacepiedR i 1900PY Thn PIIRRAd CrptRis TS A< dbied e Mes Oy flisrediand . ot i
e and concentrated. The residue is left overnight in the vacuum oven to afford the titled compound as
N-{5-[ 3- (2- hydr.oxy- et hyl sul fanoyl ) - phenyl ] - 4-net hyl -t hi azol - 2-yl }-acet am de
respect AVEFSPSO4re prepared as described for Exanple 49 by repl acing
anmonia in the final reaction with the appropriate am ne. Exanple 55:

N- (3- D net hyl am no- propyl ) -3-[2-(3-et hyl - urei do) -4-net hyl -t hi azol - 5-vl ]
benzened(®)f ﬁ&?ﬁl%fé'(gﬁ?‘ﬁ’é?@ﬁﬁg@@ﬁ"@ %‘?Péé@éﬁ’a)ngﬁoﬁehe title conpound was
prepar e(i'ofl'l(@ffﬂﬁ@m&hﬁésﬁﬁinﬁgpﬁbhﬁm@h}tﬁh&-@xﬁi‘(ﬂk&rhplﬁ817513(:9(:23 $ddninnl) iexanpl e
26 foll owed by reacti g with et h%/ iﬁocyaglgte as defcri be%(i i n Exanple 27.
Exanpl edgpTHR{(§ 511)(1&@(#:&3 under inert atmosphere and dropwise a solution of 2-

uor o- 3- §é&bB§é¥WﬂrfpﬂWo¥pH’oﬂﬁﬁh ebrobdidedD® g,2-08 hmatiehass 216 hbhe at iddne
conmpound i s prepared from4-f| uorog{]%nyl acet ngf vi.,a . i1

2- f | uor snmpepgtuis e SSAGHRA MIXTHE i al Fae 1D ARACCRIFATET oV EXETHSF 84945 f ol | owi ng
an i dentjnealis Eﬁ%&@%%h.@émit@@tﬁ hPastiaSREh fsohexahbetlsY aédaars (41 eHen 2:1) to give

N[ 5- (4- met hoxy- 3- sul f anoyl - phenyl ) -4- et hyl -t hi azol - 2-yl ] - acet am de

( Exanpl él@@)edfcpf@ﬁ?m%t hoxyphenyl acetone. Exanple 57:

N-[ 5- (4- Chl or o- 3- sul f anoyl - phenyl ) - 4- et hyl -t hi azol - 2-vl | - acet am de:

Repl aci ng 4-fl uorophenyl acetone with 4-chlglgpogl?ﬁe?nyl ﬁcetone in the above
procedurtéd) Nebdelfileoraeymeshepgsalforyrghenyh)rdsmeihdiazgl-2-yll-acetamide:

A mixture of 1-bromo-1-(4-fluoro-3-methanesulfonyl-phenyl)-propan-2-one (Example 47c)

(0.17 g, 0.55 mmol) and N-acetylthiourea (0.065 g, 0.55 mmol) in ethanol is heated at 70°C
for 3 hours then at room temperature over two days. The reaction mixture is poured into water
(200 ml) and extracted with ethyl acetate (3 x 50 ml). The combined organic layers are dried
over MgSOs, filtered and concentrated to afford a viscous solid. This solid in a minimum
amount of ethyl acetate is sonicated to give a suspension which is then heated until all solid has
dissolved then left to cool to room temperature overnight. The white crystalline solid is filtered

off to afford the titled compound.

5-(4-Chloro-3-methanesulfonyl-




Exanpl e 58 : 5-(4-Met hanesul fonyl - phenyl)-4-net hyl -t hi azol - 2-yl am ne:

4- (2- Acetyl am no-4-net hyl -t hi azol -5-yl ) -benzenesul fonyl chloride (Exanple
3a) (0.5 wpoyoRssTmol ) in dioxane (2 m) is added dr opw s@®CITEPa3/6x086 r ed
solution of sodiumsulfite (0.378 g, 3.0 mmol) and sodi um hydr ogen
carbonate (0.252 g, 3.0 mmol) in water9at 750 C. After 1 hour.at 750 C,
bronmoacetic acid (0.417 g, 3.0 nmol) is added and heating continued for 1

hour agl'cllegigf%(%agltpﬁ§9cgis$%tﬁa}’eqrfgm‘ﬁl (tﬁ)e s%ﬂlegcout@ 49 N9ld-Fiuerydt er (0.25 m) is

then a reis te wth stlrrlpaﬁat 910 C for 16 hours.
The r eane:thmsmﬁouyhp@nvlé -4en¢thylethiagel-Z-pldtacetargide (Exaanpls #1) Rveplacipado m ) and

extractged vm t ). The conbined organic extracts

are wasned I3/\/|ef1¥| g"{ahg%?% %SP%%?&§Z%%SM) filtered, and the sol vent
renmoved to gi ve the t|tIe conpound. M+ 268.9. Exanple 59 :

1- Et hyl - (& . Ly VBE vl kb @Rl - 2- vl | -urea: Ethyl

I socyarnatre ! ) O a stirred solution of

S—(4 rret hanesul fonyl phenyl ) - 4- net hyI -thiazol -2-yl am ne (Exanple 58) (0.10
g, %’i ? th yl.f.orm rrp)cfillrel_ 40 m). The mixture is heated at 850

C for T BX/ 2I of the solvent. The residue is

cryst aI A bﬁﬁeﬂ §dlmmnedfh3' hltmphexaalae:etonﬁné@ hant3.9 monelj ingFIIF { Hemi)i at keore onpound.

MH+  340. 0. 4- Met h | - 2-
I e e e S A SR

59 Wi t hmfibhBts7/d)s ity aswacenddtereds ﬁtnrmtbovteheght; ﬂhleeflltcrodrpmdln@hca@raedm te sol id.
M+ 398 WO 03/ 072557, PCT/. 3/,02036 21
{3-] 5- (WKt ﬁg Esidpe tﬁﬁt}f‘ﬁ%f: nﬁ}F?m&“’r%% on Sq%%%&%t?‘]i?’ bopneredvlagerate ),
acid: #®pmeaHsigedédsmpduydr oxi de (2M 0.5 nl) is added to a stirred soI ution
of {3-[5-(4- nethanesul fonyl - phenyl)-4-nethyl -thiazol-2-yl]-ureido}-acetic
acid ethyl ester (Exanple 60) (0.14 g, 0.00035 mml) in nmethanol (2 m).
Af ter sigy)rvmg- mthflwmﬁlﬁmé@ﬂyﬂﬂazbbz-ym&cdft@mrcb the solvent is renoved and
dilute HO is resultin el | e filtration
and r ecfyRiEETE Pg]egr‘%‘?%h?%flwen? P ?%B&dorfeh X?ri“? 4r9 n@‘psg%inl 4 kﬁ@ 0
Exanpl enBRetylthiourea (0.23 g, 1.94 mmol) in ethanol (10 ml) is stirred at 70°Cfor2hours After
3-{3-[5-(4- %bt hanesulfonyl pheny‘ég &1 met h |-tdhl azol - l]ln deDCH gcpnl c
aci d:  ROPPEEICTEEOR P FOEHIEPRALL fpeedsgodlict §§ TePRYSd by tilira ik
3-1 socyanaf (ePPINRAKS gﬁ*fe Herfed{3nlpoudH0.28 g).
met hanesul fonyl - phenyl ) - 4- et hyl - t hi azol - 2-yl ] - urei do} - propi oni ¢ acid et hyl
ester as a white solid. This is treated with aqueous sodi um hydroxi de for
\kﬁ Pour §9|é’)lZN_C!@M&hgeﬂgLsﬂlfﬁﬁW}@nﬁﬂ.thﬁz@l dhyl|Qicetainbe: titl e conpound as a

ite soli
N [ 5- ( 3NHdviethyl- m-ﬁme@f@nggﬁwogﬁényﬁleftaHn%FﬁVPP‘F APBYis comveped inte thea i de:
N-[5- (4’@%41&11%‘(0 L OFR: RRE A%L b iABixAMb et 1Al a@Qhis Araydrial RGehadtied entb anpl e 7a)
(1.0 g, 3 IS converted into the cor%e(f oEndl n fulfonyl chl ori de
by the grerspehsies onamige fpliowing the procedure described in Example

Examples 50 to 54

These compounds, namely N-{4-methyl-5 -[3-(4-methyl-piperazine-1-sulfonyl)-phenyl]-thiazol-
2-yl}-acetamide, N-{5 -[3-(3-dimethylamino-propylsulfamoyl)-phenyl]-4-methyl-thiazol-2-yl}-
acetamide, N-{4-methyl-5-[3-(3-morpholin-4-yl-propylsulfamoyl)-phenyl]-thiazol-2-yl}-
acetamide, N-{5-[3-(3-methoxy-propylsulfamoyl)-phenyl}-4-methyl-thiazol-2-yl}-acetamide and
N-{5 -[3-(2-hydroxy-ethylsulfamoyl)-phenyl]-4—methyl-thiazol—2-yl}-acetamide respectively, are

prepared as described for Example 49 by replacing ammonia in the final reaction with the

appropriate amine.

benzenesulfonamide



conversion of aniline (Exanple 1a) to sulfonyl chloride (Exanple 3a). A
sanple of this crude sulfonyl chloride (1.0 g, 2.4 mmol) is dissolved in
di oxane (WOrB)p7281 the resulting solution is added to a PCIMPEHI®E uti on
of sodiumsulfite (0.615 g, 4.9 mmol) @nd sodi um hydrogen carbonate (0.41
g, 49 mol) inwater (5 n) at 750 cAfter 1 hour at 750 C bronvacetic
acid (0.679 g 4.9 mmol ) is added. The reaction is stirred for an

addi ti ¢ 51 B€n rHl’ s'c§ndﬂﬂ1$ridtd€ﬂ:rﬂbkcﬂh1 wat er
(200 m Oglﬁm% Pg%%ég%g{)%eg%ﬁ{%ﬁag%gt hane ﬁﬁ The conbi ned

or gani cnxempleéétfslltaw‘id brarshesipnawitihetbyli ispeyEpdo2 CSCIH?CFlé‘HE{‘%El@af and t he

sol vent renoved. Purification by chromatography on silica (EtOAc) affords
the title corrpound Exanpl e 64: )
N- [ 5- ( Exfahpher § h&hroge Tsley iL amidg | - acet ani de:
64a) 3- bﬂ:{g Y, Qaﬂl,go L 1 sodi um
salt (2 eUcC% Coﬁ’é’BuM]%%?g Irécptgéc(fjné géﬁsi? fﬂra(régtgnggltautl oﬁgg & ({ibcPraﬁm

di f | uoriznemeaifdeyiytiboride 2Esangple 453 ﬁwﬂowynglan idenyicahvemienonef tetcrions used for  Af t er

2 hours,the reae [ | at cCipitate is
£ilter a8 SKRERSS N’ﬁn 'mftg&lya% ul?%iflog’é ﬁ%g Iﬁfeéhﬁfgg%ﬂ% %1];52%618&1!%) The

or gani c(Eexhplac) ermvasBmhér(bxy\phehylW&ttene.(Z X 200 m), dried over MySO4,
filtered, and the solvent is renoved to give the title conpd as a white
solid. WO 03/ 072557 PCT/ EPO3/ 02036 52 64b)

2- Fl uorgxah d Amoykpheaph)-dppethythianelz) amitle:r red mi xture

f 3-fl 4- et h eh 0.119
mol ). T éorigg%ﬂed s SRR SR L e P 35 ol )

i's heat(@&iaxﬁble%ﬁﬁﬂfwdstm:d&tec@ngmnnd or 24 hours. The mixture is concentrated
to give an oil which is dissolved in chloroform (200 m) and washed wth
wat er (2x 200 m ), foIIovved by brlne(100 n1) The organlc extract is

dried (Poa® pinge t he product as an

1. (3% F bt ied agethv? gnw”‘i%wbﬁv %%ui%aﬁ%“%ﬁs B iS5 g 0,45

ol ) i smadded did?caﬁe thr) rlseﬂidau xﬂtapwaseab afstieslh bcyluﬁdnepfxroddmﬁmﬂﬂltaw 67&g, 3.0

met hanesul f onyl itro- 112

mol ) i npgh y(§° digginyhy V%&eer‘a’(bf ﬁe?@%ﬁ) %’%Z@H%‘&gﬁd% %Q# rAé? Oé% éeLd to

2809830 ﬁnrt_@rﬁ%ﬁaﬁ&gc hytd (@& §r3.6 mnadl) i aeetwlaaidghemn@aﬁadum fort yloméar éhl a: |
C. e reacti n is irr a en dilute

with col®Mat %}du(rgém eéhggﬁr ?b ésjfnrﬁv%tﬁb&) 2cjc ri“I SRR ??‘F‘% ﬁé‘i eri al

vashi ng Wt R jChdaQidak e §Hr§15§@t 9 fkN® Houga Mhe rextisrixting mm}i)lmd ticodl, wat er

200 m foll owed by brine r dr n reis
gibs or beéillvéﬁl with wager éi: mbtﬁ“idfe?‘gﬁctg/wghﬁ e Ayt3 (’%Mfgﬁ?%) JE‘AWC?I%L ganeI -
et hyl agﬁgf’ﬁtz Extedctstare skHWRith BEnd (76 Indl) d@i@ﬂ'l(JMgBO4 f11tered and the solvent

removed to give the title compound. MH* 268.9.

Example 59 : 1-Fthyl-3-[5-(4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea:

Fthyl isocyanate (0.09 ml, 1.1 mmol) is added to a stirred solution of 5-(4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-ylamine (Example 58) (0.10 g, 0.37 mmol) in dimethylformamide
(1.0 ml). The mixture is heated at 85° C for 90 minutes followed by removal of the solvent.

The residue is crystallised from ethyl acetate — methanol to afford the title compound. MH*

340.0.

Fx. 60: {3-[5-(4-Methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureido}-acetic acid ethyl ester

Replacing ethyl isocyanate in Example 59 with ethyl isocyanoacetate affords the title

compound as a white solid. MH* 398



64d)

N-[ 5- ( 3- Fl uor o- 4- et hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ] - acet am de:
1- ( 3- Fl uowo-odimsshanesul f onyl - phenyl ) - pr opan- 2- one ( ExanplP€TG4£03/0%036 0 g,
4.34 mmol ) is dissolved in dioxane (35 m) and the solution is cooled to
100 C at which point the mxture is Séni frozen. Bronine (0.067 M, 1.2
mml, 0.3 eq.) is added slowy and the mxture is stirred for an

addi tigng ! eI ner 18T AU EuieRlolaeicaigpved to
warmto r SO I's renove glveabrown oi |
cont ai Mqugost mdmnmgydrgpép |(7d‘1/1, gﬁdnlj)_ls added to a stirred solutlon of {3-[5-(4-

br omo- \]}gﬁﬁ?r%:sﬁi?t{rﬁf-éﬁdﬁ?f Qalﬂ%ﬁ?ﬂ lfhﬂig}ﬁ—Z ngﬁlé{dd =R APSH gth?lrbgter @J}iaﬁlﬁl@@@r ial is

di ssol cety thlourea (0.3 g, 3.1 mol) is
added i(A.16rz 0;9@035 mmolmhenfrthaaQ!n(i?eml)i s‘\fgqrusmir@a aaromeemperwreefer AP ReMIes  t hen
al | one fords the
title dclc} lven is a‘r\é\ﬁg € %%gdlﬁslgﬁell—lgj Q%d(d%%o:f%sdeghﬁﬁgs}eeﬂow solidl §s @b B”)I

N-[ 5- (4tlwbﬁdsram&bmtﬁysrawbed3&0miethayol wradfang theghilsropmponndrdHy B79.Ri azol - 2-yl | - ac
etamde The title conpound is prepared by an anal ogous procedure to
N-[5-(3-fl uoro- 4 met hane- sulfonyl phenyl) 4- rret hyl -thi azol - 2-yl]-acet am de
( Exanpl Exaadle 63 3 BHbd4 edulfl vh)-dampthsl-thistzgld-viliur¢ido}-propionic acid:
:éxl;lrrg?relg_ _cgr{gl etﬂny ?srogyanapeyln %?cazaiedﬁj%(éﬁéthm 8§é;83%§§70p?%4ﬁ?&%9{%0[§6(4- 53

N [5- (h&hhﬁs@lf&ryhﬁhdm&helsmhmgmﬂuhazﬂ)]zm+u)relde}ﬁ;£mp1y>hmtamdaﬂzmlchelydlSI a-wbiet ami de

The titl Qun ared b | naI u

o1 5 (3T srend whh BGHE ohe AR 4ok Es RORS FRHGEIAn Fogmple 6L i e
( Exanplg #6@}d Hie titRebagomgd & Awhile idlmlol\/ﬁﬁﬁﬁziao dehyde W th

3, 4-di chl or obenzal dehyde. Exanple 67: N

{5-[ 4- Met hanesul f 0~| - 3~4- et hyl - pi perazin-1-YlI|-phenvl | -4-nethyl -thiazol - 2-
yl } - acet-amigle 62 BL[i55B-Blomib ¢t methandsulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide:

N[ 5-(3-FlLuoro-4- thane ul f.opvl nyl):4-nmeth i azol tam de
(Exarp! B 1545 2pness ipip s R b r R ok I B gl b RERE 3 & 555 ol
in dry mP¥B® Ednveitdd info the@beespondiap siﬂf(gﬁhc}ﬁ(brlcﬂe]k@&hEpfc&EdLﬂre kdesaribedlfoe tieol vent

et ot e 03t s AESHUE AeiBisHLo SPGE Barbra <A B BE R BT

brine (gl Dchiide @r.0 gdz GMaS6EY )s diReved & diekartel(s ndlphnteiht resahigtsohution &t i on
W th dleth et her af as.a vell,.ow i d. Exanples

ds the t
68 to 7addpfEea S%Wg);‘l osfﬁgdxgpyslu tlltee Cg{?t)é)’ung mmol) and sodium 1%9 rogen

N- (5 { Sealrbeimatd {@&fl M%H@i ah Rakor-(Fatihm 75am ﬂ@&er‘]l lgrir hamee C bromoacetic acid
sul f onyl - -th| azol

N-{5-] 3(_0( -9CB:ﬁ'e(% 'HV‘IOHrﬁ 1. 8" 9,:9@{:,;1%)5' Erre or an a(dgmonal 6 hours at 75°C. When
”NEE ga“gc%'l Hféﬂ}{ﬁ&?%f&ﬂuedﬁﬂ?{vb&k {200 BB @hd extyddedagielt aidhideomethane (3 x 100
die am no- e
am no) - 1211f )rlthis sp@bined QWPLC[’?P%HSFF pregvasbechyrith bring HH0mL dried Bt niand hend
N- ( 5-{3 fin€dvBY| Purification by chromat h silica (EtOAc) affords the title
am no- eﬁll‘(eﬁ rret hyl -‘g;nlcﬁd?r-l 4y ?retoﬁlgnoeg;ﬁ ?Id)rrllvl : phenyl } - 4- met hyl -t hi azol - 2-yl)
- acet anm!@O spectively, are prepared by the sane procedure as Exanple 67,
repl aci ng 1-net hyl pi perazi ne

-4-methanesulfonyl-

64a) 3-Fluoro-4-methanesulfonyl-benzaldehyde:

Methane sulfinic acid sodium salt (20.1 g, 200 mmol) is added to a stirred solution of 3,4-
difluorobenzaldehyde (22.5 g, 158 mmol) in dry DMSO (200 ml) at 75 C. After 2 hours the
reaction is poured onto ice-water (200 ml). The precipitate is filtered, washed with water and
dissolved in chloroform (400 ml). The organic extract is washed with water (2 x 200 ml),

dried over MgSOs, filtered, and the solvent is removed to give the title compd as a white solid.



in this exanple with the appropriate am ne. Exanpl e-72:

5- (3- Fl uor o- 4- net hanesul f onvl - phenyl ) - 4- net hyl -t hi azol - 2-vl am ne Thi s

mat eri al Wo opioesared from PCT/EP03/02036

N[ 5- ( 3- Fl uor o- 4- met hanesul f onvl - phenyl ) - 4- et hyl -t hi azol - 2- yl]-acetam de
(7?Ifxarrpl e 64) using hydrolysis conditioAs described in Exanple 26. Exanple
L~ EL Yy DOried | WkRinds B h1BN@SHLCRberh ) kohe- Mt Nyl - thi azol -2-vI1 -ure

a A mX
5- ( 3- f|mmrmd4mmumaﬁesrﬂu¢mrﬁfme@hemlfpnﬂ hqezah@qhydm@esz@plez%) etz 8-118. 40 g,

1.4 mml i S0 m
heat ed n&‘f’l r%f:t ?O rﬂbﬁgﬁ%ﬁkeang o Aj’t'lmlnsacétgréfov H“ﬂélyls%ﬁgtg ' i s) 'S
purifi erdﬂlhyumdtlr afmincfgr 2phgurenThé imxtareals gericantrated tdwglmawéWhlcétlhédﬁsoé@ét ate

(1:1) to n

{4 (- AR a2 R MR BARTRS Fa08 ). followed b 4100 s e

Png/ tEPQﬁgﬂ?@%&EaCSPs drvedaMgsog )1 fiBerodrand clgmlvpxsbpwb%ﬁdg@rﬂ‘@: tgae am?ﬁEa(agg i ﬁn r )ed
solution o Z Ci g, mmol) in at
room tOARREIS:- r?rB %g‘f%‘&ﬂ%\'ﬂt‘%iﬁ"b%enﬁ%t(sjfspupported pyri di ne hydr obr oni de
perbromde (2.8 g, mel Br3 /g). After 3 hours at roomtenperature, the
reactio filtere thrgfnga I[)cel | LeTM filter material and the

sol venté}'rcg]ﬂn@;%u (fé'fneg’é&ffﬁ 4P W W 719°6€d conpound.  74b)
4-(2- Aqe(slyb@ﬂadmzslg,rmmmoi jtibhddedlto B-syltrpd henned of freshiy, prépmd(ﬂdh:ercai-

3-(1-bro benzoi.c. aci d
N- acet yP¢Y ?‘Eﬁﬁ?é‘ﬁ“yﬁ) dgﬁlﬁt)r‘b jprapenylihenzeng (ﬁf‘xélpﬁgr? 4?’ {]23 m?ll%l?‘e WpTRB ¢ or 2
hours. gihewfactiiomlyisxtdéEandshe aaktack & Qeatéd)maoeﬂ’rp@dmiemmed Bipdrochloric

F lr S f;gl qtf,a ddgl&%d%%taﬁﬁlpg y?%%y ?19 atb XO 389(:0' t['hggealétqgr? I HECHHTY a?lgtl)dlé fortﬂ)e

j Eg Aqﬁ{uﬂi Ah ﬂﬂm‘édimf}ﬂwlld fvﬁﬂea(miO Bh yhd flll;sbl(aatﬂi]:)bdgl@dejdte@t‘ ﬁ}tbx)mbteﬁzlﬁm de: To
acetyl am no- 4- e - t hi enzoi c 0.1 g,
0. 36 mmiBtshingwitipghtoroform 50i0§nl§dﬁéﬂ°’i%m*)ﬂei“6acﬂs ﬁas %‘ S 55%?1‘*0)@ by ’
DI PEA (R118%edby bAns@oumN.) Attt ﬁmegeba)rmamﬁﬁrm2bsastbedoorﬁﬁmmmu) After 5
hours, the reaction mxture is ? tered an t he 3 ﬁﬁ@plta ed. product is

washed Rittisddyiehrrmatagraph clEng i eraps g vigegpid! i¥§ e ditlec onpound.
Exanpl e.of&ound- (2- Aces

lam no- 4 thyl -thiazol -5-yl)-N-(2-cyano-ethyl)-benzam de: The title
conmpound is prepared follow ng the procedure outlined in Exanple 75 by
repl aci kR i&ﬂbmﬂn%éﬁé &flfo’ﬁ BRREDp ni ARy L ihiRel- AgRAt&adidet he i nvention
al so inc udlgql(ib r i " Ka O%@aa T

ounds of fornul as shown

in the F&bFlaogo- ﬂ)éﬂl%b@neﬁlﬂ@nﬁ]mh%ﬂ '@f%ﬂ‘ﬂ@p%ﬁ?‘%‘ﬁplséﬁﬁd%@e%érzﬁé‘g’a‘o fereaf t er .
The t abclhgsol%%g%ﬁ?gﬂ@ ?:ng Tsf)lgﬂgﬁ ESYCOGW"E% 10@Ear whit i Bfcradeqs | N

free form
semi frozen. Bromine 0 067 ml, 1.2 mmol O 3 eq.) is added slowly and the mixture is stirred

for an additional 15 min in a semi frozen state. The mixture is then allowed to warm to room
temperature and the solvent is removed to give a brown oil containing starting material and 1-
bromo-1-(3-fluoro-4-methanesulfonyl-phenyl)-propan-2-one. This material is dissolved in
ethanol (30 ml) and N-acetylthiourea (0.369 g, 3.1 mmol) is added in one portion. The mixture
is stirred at 600 C for 30 minutes then allowed to cool whereupon the product crystallised.

Filtration affords the title compound as a white solid.

Ex 65 : N-I[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide

The title compound is prepared by an analogous procedure to N-[5-(3-fluoro-4-methane-
sulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 64) by replacing 3,4-difluoro-
benzaldehyde with 3-fluoro-4-trifluoromethylbenzaldehyde.



55 TABLE 2 Conpounds of the invention ms EX. Rb

440.1 x\ o CH3 CH3 0 CH3 CH3", N CH3 78 HH\~~N~ 378. Xs \\-~N O~
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The title compound is prepared by an analogous procedure to N-[5-(3-fluoro-4-

methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 64) by replacing 3,4-
difluorobenzaldehyde with 3,4-dichlorobenzaldehyde.

Fxambple 67 : N-{5-[4-Methanesulfonyl-3-( 4-methyl-piperazin-1-yl)-phenvl]-4-methyl-thiazol-2-

yl}-acetamide
A stirred mixture of N-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-

acetamide (Example 64) (0.05 g, 0.15 mmol) and 1-methylpiperazine (0.1 ml, 0.9 mmol) in dry
DMSO (1 ml) is heated under argon at 115° C for 1 hour. The solvent is removed and water
(30 ml) is added. The product is extracted with ethyl acetate (2 x 30 ml) and the combined
organic extracts are washed with brine (20 ml) and dried (MgSO4). Removal of the solvent

and trituration with diethyl ether affords the title compound as a yellow solid.

Examples 68 to 71

These compounds, namely N-(5-{3-[(2-dimethylamino-ethyl)-methyl-amino]-4-methane-
sulfonyl-phenyl}-4-methyl-thiazol-2-yl)-acetamide, N-{5 -[3-(3-dimethylamino-propylamino)-4-
methanesulfonyl-phenyl]-4-methyl-thiazol-2-yl}-acetamide, N-{5 -[3-(2-diethylamino-ethyl-
amino)-4-methanesulfonyl—phenyl]—4-methyl—thiazol-2—yl}—acetamide and N-(5-(3-[(2-diethyl-
amino—ethyl)—methyl-amino]—4—methanesulfonyl-phenyl}—4—methyl—thiazol—2-yl)—acetamide
respectively, are prepared by the same procedure as Example 67, replacing 1—methylpiperazine

in this example with the appropriate amine.

Example 72 : 5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine

This material is prepared from N-[5 -(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-
yl]-acetamide (Example 64) using hydrolysis conditions described in Example 26.

Example 73 : 1-Ethyl-3-[5-( 3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea

A mixture of 5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (0.40 g, 1.4
mmol) and ethyl isocyanate (0.121 ml, 1.5 mmol) in dry DMF (3 ml) is heated at 85°C for 1
hour. The solvent is removed and the product is purified by chromatography on silica eluting

with hexane — ethyl acetate (1:1) to give the title compound.

Example 74 : 4-(2-Acetylamino-4-methyl-thiazol-5-yl)-benzoic acid:




o III( 30 HCB85ioH\ CH3 391.0 CH3 ~)...._ OB Q86 ~,p | HCH3
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74a) 3-(1-Bromo-2-oxo-propyl)-benzoic acid:

A stirred solution of 4-(2-oxopropyl)benzoic acid (1.0 g, 5.6 mmol) in THF (30 ml) at room
temperature is treated with polymer supported pyridine hydrobromide perbromide (2.8 g,
2mmol Brs/g). After 3 hours at room temperature, the reaction mixture is filtered through

celite™ filter material and the solvent removed under vacuum to give the titled compound.

74b) 4-(2-Acetylamino-4-methyl-thiazol-5-yl)-benzoic acid:
A mixture of 3-(1-bromo-2-oxo-propyl)-benzoic acid (1.4 g, 5.4 mmol) and N-acetylthiourea
(0.64 g, 5.4 mmol) in ethanol is stirred at 700 C for 2 hours. The reaction mixture is cooled to

room temperature. The precipitated product is removed by and dried under vacuum to give

the titled compound.

To 4-(2-acetylamino-4-methyl-thiazol-5-yl)-benzoic acid (Example 74b) (0.1 g, 0.36 mmol) in
DMF (1 ml) is added HATU (0.14 g, 0.36 mmol) followed by DIPEA (0.07 ml, 0.36 mmol)
and ethanolamine (0.022 ml, 0.36 mmol). After 5 hours, the reaction mixture is filtered and
the precipitated product is washed with ethanol and dried under vacuum to give the titled

compound.

Example 76 : 4-(2-Acetylamino-4

The title compound is prepared following the procedure outlined in Example 75 by replacing

ethanolamine with 3-aminopropionitrile.

Agents of the invention also include compounds of formula XIX where R2, RP, Re and R?! are as
shown in the Table 2 below, the method of preparation being described thereafter. The table

also shows mass spectrometry (MH?*) data. The examples are in free form.



6 \CHN30 93 0F Hm435.0 O0o0 N

\v~

CH3 95 0FF CH3 347.1

s ~|

/

CH3 |

N 435.0 94

pFHHO.I

\' o

I( O CH3 096 p F Hoff 402.0 H- 0 CH3

~y O 97 GvO 0p/ofsF7 388.0 O\ "~~CH3 CH3 0 98 H H H 385. 0 POTOPOMABe\\-OH O
. "H3 WO 03/072557 PCT/ EP0O3/ 02036 57 5I5t|/S Ex. Ra Rb Rc RL M+ 99 d \
,0 H426.0 p CH3 " OO0 100 d \S o il 399.0 CH3 NO p H~NH440.0
101 Cd \ 11"
TABLE 2
Compounds of the invention
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Speci fi ¢ Exanpl es Abbrevi ations used are as follows: DCMis

di chl oronet hane, DI PEA is diisopropyl € hylanmine DME is di nethoxyethane,
HATU is O (7-azabenzotriazol-1-yl)-N, N,-N, N -tetranethyl- uronium

hexaf | :goroEaQ{) O?tseécif;}lzl?&alms leN— bromosucci ni mi de and THE is tet r ahydr of ur an.
Exanpl

1_(5-13-[(2-D net hyl am no-et hyl ) - met hyl - am no] - 4- et hanesul fonvl - phenyl) - 4-

t hyl | et \ Sij d t
T et by Ao raons e aroso e s Pk Pl disreropniabymine |
1(15925( %MEB& &n%a)oxfr&hﬂfe , AT ib@-r(ﬂmia))emmmd‘dpmw -N‘;Nnﬁt Ht‘}”rtelrmﬁbyiedl am ne

dry. d t 1200 C
for 2 MeQHEm bey @6?%5{1%231%%%&6%0@5% %‘hd?ﬁﬁgsn%?% ﬂd’rgf?]?slﬁpurl fied

by chronmat ography on silica eluting with ethanol triethylamne (98:1) to
glvethetltled cOo oung :

mde S5de -llyg;a;@ bie y{n-eahenyl) 4- rret hyI -t h| azol 2- yI anm ne (Exarrpl e 58)

0.08 g, ded t gl utj 3 d
-t ot r ity ok EB 049 Tyor R b §°nm>*5&§<h94 ?t%?rf%naa% (0. 104
M, 0. Qe TRhhples3) (105 gdﬁwn@m ArieNNe AT Tir @ifecliflothylerge diansin @fzsmm.r at

room t enperat ure_over ni .. The product is ied chromat,ogr aphy on
mrrr?lol) in dry DMSO (0. 59 ml) is heated under argon at QE{)J)E for2 Rgurs Rt &Y
vacuo removed and the product is purified by chromatography on silica eluting with ethanol-

triethylamine (98:1) to give the titled compound. MH*: 440.1051

Ex 78 : N-[5-(4-Methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-2-tetrazol-1-yl-acetamide

5-{4-Methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 58) (0.08 g, 0.3 mmol) is
added to a solution of HATU (0.113 g, 0.3 mmol) and 1-tetrazole acetic acid (0.039 g, 0.31
mmol) in DCM. Triethylamine (0.104 ml, 0.75 mmol) is then added and the reaction mixture
is left to stir at room temperature overnight. The product is purified by chromatography on

silica eluting with methanol - DCM (96:4) to give the titled compound.

This is prepared as described in Example 78 by replacing 1-tetrazole acetic acid with 3-

pyridineacetic acid.

Example 82 : N-[5-{ 4-Methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-2-pyridin-4-yl-acetamide

This is prepared as described in Example 78 by replacing 1-tetrazole acetic acid with 4-

pyridineacetic acid.

Ex 80 : N-[5-( 3-Imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide

A stirred mixture of N-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-
acetamide (Example 64) (0.1 g, 0.30 mmol), imidazole (0.069 g, 0.90 mmol) and caesium
carbonate (0.198 g, 0.60 mmol) in dry DMSO is heated under argon at 140°C for 2 hours.
The solvent is removed and water (30 ml) is added. The product is extracted with ethyl acetate

(2 x 30 ml) and the combined organic extracts are washed with brine (20 ml) and dried



silica eluting with methanol - DCM (96:4) to give the titled conpound.
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N-[S-(4° onyl - pheny y y
(Ex 48) ethyl)ueql aci ng N-acetyl thiourea with thiourea. Exanple 88 :
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6.99 mmol, 3.7 ml). The reaction mixture is heated to reflux (85°C) for 30 minutes. After

5- (
S5- (
72)
cooling to room temperature the solvent is removed i vacuo to leave 5-(3-fluoro-4-

methanesulfonyl-phenly)-2-isocyanato-4-methyl-thiazole as an orange solid.

88b) 1-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-(2-hydroxy-ethyl)-
urea:

5-(3-fluoro-4-methanesulfonyl-phenly)-2-isocyanato-4-methyl-thiazole (88a)(0.58 mmol, 0.183
g) is dissolved in dioxane (S ml) and treated with 2-aminoethanol (0.64 mmol, 0.039 ml) under
argon. The reaction mixture is stirred and heated to 80°C for 1 hour. The solvent is then
removed and the residue dissolved in EtOAc and washed with water (2 x 20 ml) followed by

brine (20 ml) and dried over MgSQOs. After filtration, the solvent is removed in vacuo and the



0.5 g) is added to acetonitrile (15 n) and treated with phosgene (20%
solution in toluene, 6.99 mmvl, 3.7 mM). The reaction mxture is heated to
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1-[5-( 48/4(: ChYQh S 1%6@@13&91@&@‘1’ &)f)%l’)l 4-RREY N 2761081 W by i dih-a30he By bitrba, 3-[5-(4

HSEE{ 3 Pelﬁm{oE%—(nAt-h@h¢S©1fOn)8-Ph€lth)a‘iT§§dWi -ghgaol-3r8nd pyridiodetmethy ez oS-G yi 1 - ure

a, - Lthigzol-2-y1]-3-3-imidazol-1-yl-propyl)-utea,
1-[5- (4C}8%’1°o3r Spdcaatisg HOWeg}F? onyln-ler eﬁ;}azo- -yrr]eth [ azo 33 proPY)

hi azol - I)ll ]ycl obuty

| -urea, pﬁzdﬂmhearbd_)(}dlarabldiﬁ 1I-gh]g(,q a—methanesulfonyl phenyl -methyl—t lazol— -yl
SRt N ARl PRI iA1 85015 2rcpkohélgyl- 1- [ 5-
(4-chl of“B Y anesu h?ﬁ'é/sh[ff} ;E)}QZ%Y}}BZF H} hi azol %’9 go@?]lidl}r’l 4-yl e
t hyl - ur ega, IL{S[ @&-dMoro- 3-methanesulfonyl—phenyl )-4- methyl thlazol—Z—yl] -3- 2 1-methyl-

pyrrolidin-2-yl)-ethyl]-urea, 1-[5-( (4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-

furan-3-ylmethyl-urea respectively are prepared by the same procedure as Example 88

replacing 5 -(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 72)

with 5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 83) and by

replacing 2-aminoethanol (part 88b) with the appropriate amine.



chl or o- 3- net hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ] - 3- pyri di n- 3-yl met hy
| -urea, 1-[5-(4-

chl or o- 3-wetohamssul f onyl - phenyl ) - 4- met hyl -t hi azol - 2-yl | - 3PC3AiPos/cka30! - 1- yI -
propyl)-urea, pyrrolidine-1- carboxyllc aci d

[ 5- (4- chl or o- 3- net hanesul f onyl - phenyl Y®24- net hyl - t hi azol - 2- yI] am de,

1-[5- (4-chl or o- 3- met hanesul f onyl - phenyl ) - 4- net hyl -t hi azol - 2-yl ] -3-cycl oprop

yl met hy, Uk
1-[ 5- (JiéFﬂ%ro—%—m%lesa“ S anesulfonﬁ phen 1) - 4- met hyl - t hi azol - [2:(1-met

hyl - pYI’hecdoijonn&s-I}dn)el}etlk{ﬂ fch 3-met anesulfonyl phenyl)-4-methyl- thlazol 2- yl] (2-

1-[5-( hl or Ul I Iy
fur an- gh f#(ffgt %@ﬁ llﬁrre%’a E’e@ (%}IBH 1“3&39%/3'“ for 1?; Erg'y) by m{hgpglé?rzéi %r gc%d%r e as
Exanpl Ellyﬂ&xyﬁlﬂpbﬁq:ufeg 1-[5+( 4 chloro 3- methanesulfonyl phenyl) 4-methyl-thiazol-2-yl]-3-((

fl f |
72y " wi ERGotumehrapaed et LB Gk e o 3R e B O Z"E%f‘ A ne
( Exanpl g]-83)- hmxbyycld}epylauraagl-zs -tvtldoet hamdianéqu&pnylﬁﬁbt)}’lwmt hytrghiazol-
appropr) e Al 15 Y0 03] 53050 PTL PR3/ CA08 - S B k.40 147 The

% 55 ( 4medh pﬂlﬁszl- 2RI 33(8) ihfdoows- 1 pivelne)hy)-uret, 1y[5~(4-ahlare B-nRthddesigfoppl-
ydr oxy- et

5 ot bRl SR By oR b s cblorermathpse
gy([jrg%%g%)ﬂﬁ?%%’%kgﬂ[ﬁﬁ&ae;hyé-tl&ﬁoé -2- )lfl]-3-(3-rc]lielthylallmino-p;']oplyl);uﬁea, 1-[5-(4-chl|oro—3- .
1- hydr O‘ilﬁ'ﬁli’%?ﬁwfmﬁ’ll Bbe,qyg} Aﬁingﬁlyp%ia PS y¥| E? pyricﬂﬂr‘la t?; y¥ -urea, | ‘?}?J, clﬁo% g-m%tl‘a(‘é
;| ][ 53( ?Z&ﬁgggﬁ%iegymmﬁemhimn - Blp@figtiny4-fi-ured, Hy{5-(# fehloz@B-rRethanesulfonyl-
1-[ 5- (4p]3gqylé-,40mgthﬁl§g ﬁ:\eé%lh %dzﬂeawgﬂlpyraaoléﬁlhwea{%[ 56 <fhloro -3-methane-
i %'l ]- ( isugi{ﬁlﬁ%lr%)eh ﬁg%ﬁ miaﬁdlanmylpsm B)S-tain@ethyl-1H-pyrazol-4-yl)-urea, 1-[5-(4-

et byl - e e Ag R AP B L k2ot T SRy isgragal-3-vimethyl)-

1h[ S- I( 454 9[5@ %Hlﬁrbml@tﬁﬂﬁésﬁlm hen 1)-4-methyl-thiazol-2-yl]-3-(4,6-dimethyl-pyridin-
t 2
2 F gy( LZﬂHflgezg}’/lﬁST(@-{caggbfp rnethanesul onyl—p2heny r Oxééh}si gg%%i)Z }gﬁ Q y% he%y?a

sul f OHYbyrﬁﬁﬁ‘ mslnlur%a restlchidib 328kthandshiFondt-pBeng) @it laythalnthRGo PI-PBL(S)- ea,
1-[5-(4
met hanehxdrf)@n%phméﬁshwb ugeara - C’fﬂﬁr%f%@rleﬂzarmlf%llﬁgwﬂ? A-metbyl-thipgol-2-
1-[5- (4 I?,l I (}fl%xgﬁxt:ﬂ?ﬂ? methyl ghfc:)nyl ureall, -({R)- sec—butyl) 3-[5-(4-chloro-3-methane-

i az

| f
iu[ 50? std&lnwkﬁmeeylhétmh}éstma? n?.yyl] ureayl ][ (4- ch){oro 3 metzl%lanesuﬂonyil phenyl)-4
gh[e gyl Lm%ﬁ{}lfmng %&11852&' | &k pridin-s0m - fh - 13- @YehR%613-Betkhde-sulforyl-
sul f ony bhquyBriyinpthyl-thiszpld-yH-Fr @zesthoxypyridin-gyl)gire, tlrlééﬁﬁ9H°f% Bepsrhafsol - 4-y1 ) -

urea, 1 hyl-thiazol-2 13333-tﬂ ~propyl)-urea (4chloro3-
chl oro- §"[1 & ﬁ%hengul4f%er§ ’ lﬁlzo )5] i uorol %rzo 8 )

| - 3- yl| metethan}sulfandephenyl) 4 methy thlazol-Z yl] urea, 5-(4- chloro% methanesulﬁy

,3‘ h)[/;s E);}Pﬁ%iyﬁrép 'é‘%ﬂ’%‘th%m '5’!] f3%¥thylpln@£]33| D5=(4- C'Hﬁ;r@wmétﬂélﬁﬁlﬂfon;f Whehy§-4( 4, 6- di e
1-[ S (4nreﬁ1yd}th)a23>l - Hlafelmydd oamsthylphergrhyl-ueay )3 hydraxgpyroliding-1- 3- (6- met hyl

- pyridingz hyl-thinzol-2:ylamide, L[5
1-[ 5- (4€ kP st chlore; Fasthanesylionyl Sheﬂyl?na }t/y hiazol 2rylLamide, 11 ﬁ S) - 2-
hydr oxy eRlophenydthantduyfbhyliphenyl)-4-methyl-thiazol-2-yl}-3-(4-hydroxy-butyl)- urea, 1 [5

)]/-I ][ 5 3(? hl O# Egglmgﬁ@angsplﬁl {qﬂ{/‘X lmeﬁlgrqnl%(l 20'14}. eﬂfﬁ WLerBJ()aﬁéthI?urea, 1-[5-(4-

1-((R) - Sﬁlﬁrchl-tmdtl)aanEfSnﬂlb}EMIbﬂmGShthhlhmié-yl] -3-(1H-pyrazol-3-yl)-urea, 1-[5-(4-

im[ ; O?ilc ‘&IFF}P ey @%ﬁégﬂé?&%@lﬂi ?AetlFZTy1¥hllr13o‘1' s yj]’ -3- cyﬁp;zyl;ur:, 1- [35 (4- c}lllloro 3-
met hyl - H&}ﬁ‘h@élﬂﬁnﬁldhe@dxﬁﬁdmyhm?zoﬂ)yrylm -athgl-yed a -chloro-3-methane-

1-[ 5- (4- chl

oneny! ) SRR R RGBT B A0 P - ek yrcp e ly. Y7 progpied by e

1-[5- (4-chl oro- 3- met hane-

Pyl-isoxazo




sul f onyl - phenyl ) - 4- net hyl -t hi azol -2-yl]-3-(3,3,3-trifluoro-propyl)-urea,

[ 5- (4-chl oro-3- net hanesul f onyl - phenyl ) - 4-net hyl -t hi azol - 2-yl ] - ur ea,

1-[ 5- (4- chbeswo7B5Mnet hanesul f onyl - PCT/EP03/02036
phenyl) - 4-met hyl -t hi azol - 2-yl ] - 3- et hyl - urea,

3- [ 5- (4- chl or o- 3- net hanesul f onyl - phenyf9 - 4-

net hyl -t hi azol - 2-yl ] -1- (2- hydroxy-et hyl)-1-net hyl -urea,

(R -3-h

{5, (- CHse BRosRHEE B Lililc 5e rHRCREY pioBhutl (pastR80) in iy cxappple i the

1- [ 5- ( 4appropriate amine and by replacing d1oxane with dlmethyl formamide.

chl or o- 3- net hanesul f onyl - phenyl ) - 4- net hyl -t hi azol - 2-yl ] - 3- (4- hydr oxy- but yl )
-urea, 1 [5 (4-

Botigelr oxy- pent yl

s NGl SEH(G Ay Bisqn
) - urea, ;
chl or o- g%‘he? ﬁéﬁteeg gt e 6?1131/1 p¥15rr?§l Fﬁt lﬁ the et ﬂthIeSIf ﬂfl Igz[ i3 f luolr(f 4§n e(t llﬂesﬁfrog -3-yl)
-urea, phérfyl) (44methyl~th1azol—2—yl] acetamlde (Example 64) when excess methane sulflmc acid

(]:_[ﬂ[ gt ? 4:5% P%?Sg e uc!de&) nry the %rseé nye élhe synth¥31s (6'1 ﬁZ'Phe r%su‘ﬁulg a%&e%ﬁ&l. QQBRPJJea“r ea,

met hane&ubfdﬁmrty‘dlemwh)lb#-t]meprbyddutdﬂeaardied&’n paits @4tedhyl - ur ea and

3-[5-(4-chl or o- 3- net hane-

sul fonyl - phenyl ) - 4-net hyl -t hi azol -2-yl]-1, 1-di rret hyI urea respectively, are
pr epar e@xhbvplelys: MSCXSISGIDEE:B?O-H’GH]E?@Mﬁa ythenGip-49me e duylPagmntidanpl e

88 repl 2 th t. 88b t hi Wi b
e oA B B M | B oo
90: N[ §hér;s,1)44-5iearymlmnesym]Lgfceuamhdqo(mmpl)e64) b tdpjicirigtB, adithoidbyhialdsbedan de

This is_ isol ated m, nor . nt hesi s of
N[ 5- (3“FP*H6? fﬁ%ﬁﬂ’ﬁ%?ﬁé’érﬁl“f“%gs 5’“7‘3% Yl -t hi azol - 2-yl ] - acet ani de

(Exanpl e 64) when excess nethane suI f| nic acid sodi umsalt is added in the
first step o] s converted

E 8 64b-d. Exanpl e
95: N[ @eﬁz%nesulfonamlde _ _
5- Di fl uor o- 4- et hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl | -acetam de The

title conpound is made via an anal ogous procedure to

N[ 5- (39§£)uQrmoﬂlbnpﬁtgm&g%gﬁ}qpyﬂ?a@uwl ) - 4- met hyI -thiazol -2-yl]-acetam de
(Exanpl e 64) by replacing 3,4-difluoraben aI deh lp?sr 4a of the

pr ocedudestiffedisoltign of B PRRSPYRREERNS( gergydel ﬁﬁ}gryéﬁ_l 0'ml) at room

3-[ 2- ( 3rdahfpheutt 1@'&@9&3(’1 %lﬁﬁﬂf%’le}:tsﬁ'lb Qh'pg’nbﬂn]e 'hNh(oBrJ]mdé Qer%lﬂH@Wd) 14.0
benzenesul onam de 98a) 1-Brono- I-(3 ni tr o- pheny e: Ast rred
sol ut i omresl) audjeftite sheReraighks dAe reastion grixtpye ‘Bt}??ﬁrﬁ ?fqdﬁngﬂgﬁ SP&E“"(@WONF at
room t%ﬁp&%t bﬁh@ résfdute Eﬁp@\ﬁ%%kﬁ&&%y hySSHIRateBin W¥ithd B @tHpY sbegips Omi de
perbromde (7.0 g, and | ef 0 stir overnight. The reaction

mi xt ur ehprsarleﬁ@ﬁwwlnettetieél@omw@%e sol vent renoved in vacuo. The residue is
purified by chromatography on silica eluting with 1:4 ethyl acetate -
hexane to give the titled conmpound. 98b)

4- Met hy|985) ¢ Mathyl-5{(Phisreypheny }3127611'22’1%}1“&% ne: A stirred solution of

1-Brono A stﬁ%d@bﬂﬂ%n%@?@ftﬂ‘loﬂr (@Qﬁﬂoi gtgf?) Vér%ﬁﬁ’)-z%e fosdy 594 %, m&ol) # ethanol

(20 m) roomtenperature is tre t hi our ea 3 mol ).
The r eacthagql (20 ml) at room temperature is treated with thiourea (0.71 g, 9.3 mmog The reaction

mixture is heated to 70°C for 10 minutes. The resulting precipitate is removed by filtration

and dried under vacuum to give the titled compound.

98c) 1-Ethyl-3-[4-methyl-5-(3-nitro-phenyl)-thiazol-2-yl]-urea:

The title compound is made via an analogous procedure to Example 88 by, first of all,
replacing 5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (part 88a) with
4-Methyl-5-(3-nitro-phenyl)-thiazol-2-ylamine and secondly, by replacing 2-aminoethanol with
ethylamine (part 88b).



m xture is heated to 70C for 10 mnutes. The resulting precipitate is
renoved by filtration and dried under vacuumto give the titled conpound.
98c) 1- EtW9lo387]s47 net hyl - 5- (3-nitro-phenyl)-thiazol -2-yl ] PoragRo3/Mess titl e
conmpound is nade via an anal ogous procedure to Exanple 88 by, first of all,
repl aci ng 5-( 3-Fl uor o- 4- net hanesul f ony- phenyl ) - 4- net hyl -t hi azol - 2-yl am ne
(part 88a) with 4-Methyl-5-(3-nitro-phenyl)-thiazol-2-ylam ne and

031 07255 pleY B0l P EASBIRRRL M} el ihAm ne (part B8D). VO
1-[5- (3Aamrad)sq)hlmwdf)1~m}uyb3*wmethyl—éz(64mtze-ph€]ny9-tbtahglk?- -yil-wzea (A8G(0.65 ed

(0. 55 18 e b (75l Ay B ERRPIY ey R0l 5F V00

Wi t hl O%g@&bﬂ ad ghTHerreaction maintud was gl)aceﬁhmdemmrnmsphnre(biﬂn;eirms fqad Z2bewtsunder

an at nosphere of hy r 2. hour The m was then er
t hr oughfg%@Pﬁt%t?lwaP |tlF'T“e€ﬁter?%{{ tg’f‘?%h 4§ tﬁ tﬁ%er é%altf\:/rtlaanf’l ncr1 g%?o%‘/’@&m removed i W?o yi e
the titiedelaamaleddomP8end.
3-[2-(3-Ethyl -ureido)-4-nethyl-thiazol-5-yl]-N(2-hydroxy-ethyl)-benzenesul
fonam de: The titled conpound is nade via an anal ogous procedure to
N-[ 4- med gy 3-Fz-(@,4ﬁtﬁwdr@qaayh mdﬁlﬁbﬂﬂﬁlhiolﬁml]amqlz-}&dgd)dy eme)t mdemﬁnammee 3) by
repl aci n no- phen ')l o Te h\ﬁ hi az& Xthgzl-??f zfgl W th
1-[5- (3 GOHPYR 134“%(-&‘1’1 i RYRAEPTF ’?C?"T"e? [ﬁ"ﬂ' (Paft°"3a) and by
r5 eg aﬁ: plge@mgmaic%zwlmeﬁmla@%ﬂﬁ@mﬂhfa (bl?&léﬁlac&li@ N-[BEXanplifo- @aaltyll N-»x[nEthQB |

chl qr o- phen - azo ace [ oun is
nmade vi HigA %ﬁg%/aéﬁé‘ﬁ}gg’}“ yé‘(ﬁ%‘l‘ aPB’OI‘P%TéYIH ]{5’8 nh‘aﬁd#éﬁigﬁgg ’Feﬁ
phenyl )3&5 R YLl dMPARnoR Wit aasicMthile ((Ex36ypl e 64d) by repl aci ng

1- (3- Fl uor o- 4- rret hanesul f onyl - phenyl ) - propan-2-one with
1- (3, 5-Di chl oro-phenyl) - propan- 2- one. Exanpl e 148:

5-(3-1 ”iz%}ﬁ@le 182 YN-[4:(3BtHRARSSLHEAV4-RE®AMh AL 2B iyt klticazol - 2-yl ami ne A
stirred so lon O

N- [ 5- (3Thmlﬂampqungl lis madestin AR aBAIPESH Procpfias §o N-1- Geilngne-t-methsprsulbboryily -

acet am g (/ﬁ&%&hnfl)tﬁﬁ)zol(ilyﬁgcé amgieéﬁxdﬂ'ﬂlé ¥4d) rby%ﬁla&l(#] 1(4F1kd-4and 7M
aqueous HO heat ed for hour's e sol ut| on is allowed
to cool meﬁlﬁO@g}f@n}ﬂ@hwl iy opg-Apue iG] 3@5‘D§éﬂ%6@§le JRIORARY2©ORET act ed Wit h
n- butanol. The organic extract is dried (MgSH), the solvent is renoved

and the reS|due |s triturated with ethanol to give the titled conmpound as a
yel | ow I- lfonyl-phenyl}-4-methyl-thiazol-2-ylamine

o-r4- NENL@EL%& 9&1[19 &fﬁ [ﬁ 33%{1&8%1-1' yﬂ@ﬁ&ﬂhnésu%&ﬂ BH@H}Y)H néﬂlmlib&brz bijazol - 2-

yl am an anal ogous procedure repIaC|ng
N- [ 5- ( 3a¢etdmide tﬂxam.pid 8(21.(0 80 g, 2.13 mmol) 1n ethanol (15 ml) and 7M aqueous HCl (20 ml)

nN-EE gani_s lﬂefﬁ(%g yl 9(%9{2% Doz ordtih 82 Mowd ¥o Lo ACKbagicd6 pterPhPiRlidon W th

sul f onybf :%ql(edus;iﬁdpbl] andreixttaeted withyl-hutpadnFhe ozgapistepiracttihinbgddMeSGy), Yheacet ani d

e (Ex. scgve)nt is removed and the residue is triturated with ethanol to give the titled compound as a

yellow solid.

This is prepared by an analogous procedure to Ex. 148, replacing N-[5~(3-imidazol-1-yl-4-

methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide (example 4) with N-{5-[4-methane-
sulfonyl-3-(2-propyl-imidazol-1-yl)-phenyl]-4-methyl-thiazol-2-yl}-acetamide (Ex. 103).

thiazol-2-yl]-urea



Exanpl e 150:

1- (2-Cyano-ethyl)-3-[5-(3-imdazol -1-yl - 4- met hanesul f onyl - phenyh- 4- net hyl -
t hi azol - 2w@lopromsen WO 03/ 072557 PCT/ EPO3/ 02036 68 150a) PCT/EP03/02036

| m dazol e- 1-carboxylic acid

[ 5- (3-i mi dazol - 1- yi - 4- met hanesul f onyl *phenyl ) - 4- met hy| -

t hi azol - 2-yl ] -am de: Sodi um hydri de (60% di spersion in oil, 0.137g, 3.42
nol ) i.s,adde 3.5l yl-4- ]-phenyl)-4-methyl-
5-(3-1 r%%g%)zg@%f%@? filé%%%%ﬁ%%ﬁ@ﬁy l&%ﬁfe)ing/’l ?fnfthr?élf Su3l/fo ¥h}? az}(r) 2- yl};m ne
(148) (tﬁlaﬂﬁ-ljyl] -8mide: ol ) in dry dinethyl formanmde (10 m) at room

t enper e 0 r 1) is
added §ﬁg gy (gil rre% &geljsié)r#sl}lg;ﬁ ?ggﬁ%ate oﬁ%&&’da%d(tgaléﬁe&suesﬂc;rggogﬁfgn

mi xt ur es csslnﬁcmioem yandndﬂtumeméfmylt phvgykkérmcthflrthtamle?dylamw(éé&)e(él 0gig B-1DCM and

et her rd th itl e

1-(2- Q}’é‘ﬁ &?go ﬁqiro]o?&)%)m St lzlirﬁélggfr o o Ele%l/rlbon}zll nmet hyl -
t hi aZO|d‘112mdaydo]e- 0r7esa g, 7168 ntmd)lb sohddedmmhrhd stxsecpstspmsm xbbeatt for deedur e
as exanpl e 88, replaci n noet hanol th
3-anmi ng@xred-mc&ﬁptniu Tuge 1§ § F%ﬁrll € r{as m(gfo ﬁ?ﬁ edgﬁg)%vagﬁl:dt\pﬁ}?Dﬁmgpé Echid

4- met hapesiatd g YiilepbRPpbyd: 2- i socyanat o- 4- met hyI -thiazole (88a) with

| m dazol e- 1-carboxylic acid

[ 5-(3-1imdazol - 1-yl - 4- met hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ] - am de
(1S0a) 1sEKRNPRESyahdEtiyd-3L B 3Thederob dybdundsanendiveylyphenyl)-4-methyl-thiazol-2-
1-(3- hy?roxy propyl)-3-[5-(3-imdazol -1-yl - 4- net hanesul f onyl -

pheny! )¥4uisdt hyl -t hi azol - 2-yI ] - ur ea,

1- (4- hytieQxekadRBinpoinBis [peeph fedi BYi t@ gdrhe ﬂroyd:du-ﬂe medxhmple-88, replacing 2-

sul fonyl - phen I) 4- et hyl -t hi az

1-cy ancﬁn?}nP@ {rg) | pﬁrﬂ% in tjtnsﬁxaﬂll’lrlfe‘f’ﬁ%h égﬂp?%ﬂwmtnle and replacing 5-(3-fluoro-

phenyl )4. ﬂﬁeﬂﬁh&\ﬁlfbﬁﬁlpﬁéﬂif)‘ QIS&SJ:}]anHﬁb@@emethyl thiazole (88a) with Imidazole-1-carboxylic
1-(2- cyano ethl 4- et

3-im
sul f onyac io?e(ﬁym} tﬂhémeflﬁfl&?i‘gnﬁ %?’FTY%“ %?W?Fh‘ﬁ?"é& Wgmide (150a)
1- (2-cyano- et hyl) - 1 et hyl - 3-[ 5-( 3-
i m dazol - 1-yl - 4- net hanesul f onyl - phenyl ) - 4- et hyl -t hi azol -2-yl ] -urea
r espectixeatglesdhSd tpddpared by the sanme procedure as Exanpl e 150 by
repl aci msécaﬂ%&ﬁag Qﬁh@l}' sk }hg@lr&;aapﬁopgtmt{)s (B-imidagdl-1-Fenfethanssulfbnyl-he

t
ﬁf%oELél%ngl&rﬂonqhﬂzhﬁwr%xélru@ﬁthhY#ra?%9111)‘/1 Jorersrimidazalst -yt methagso) - ooy | -
acet am &geﬁﬂg)h%hg 8. n&@m@wﬂ)uzsyma@@ Miy@nal3- qalnagau&- yp@aﬁufaaeswonyl-
N[S(4 -3- fanmoyl - phen 4-et h thla %é(i a}éaetamde
( Exanpl @e@@l) 4byethﬁlﬁhaé¢lr¥gylhu¥?ét h&?}ﬁm@ﬁﬁylé& %%Oh C3EN "8Da) with
4-chl or opfy helﬂﬂ Ay @ﬂgz&taﬁﬁun Spi-@ne\mﬂlare% a%augtz &aﬁ@aqam 19@@1135[5413 t he

i nvention a 0 of formula Xl Rc and R are

as shommdaml-ﬂWMmh@esﬂﬂ?éVlomenYlPré mehHohiagl- ZlekB’éﬁaé?ﬁPSﬁwgglaﬁﬁprGB%rE?ll bed
t her eaf léf{he sa€ p#d%p(!hﬁ'? asallifa(?npﬁ@ P96 b B hac RS hRBBopYonitMiE badtalseb) ihfiRat

exanplesS are infree
Example with the approprlate amine.

acetamide

The title compound is made via an analogous procedure to N-[5-(4-Methoxy-3-sulfamoyl-
phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 30) by replacing 4-methoxyphenyl acetone

(in example 30a) with 4-chlorophenyl acetone; and ammonia with 2-amino ethanol.

Agents of the invention also include compounds of formula XIX where Rz, Rb, R¢ and R are as
shown in the Table 3 below, the method of preparation being described thereafter. The table

also shows mass spectrometry (MH*) data. The examples are in free form.



WO 03/ 072557 PCT/ EP03/ 02036 69 TABLE 3 Conpounds of the invention m's
Ex. Ra Ro Rce Rh MH+ 157 ~$/ pHO 411 / I O CH3 N)1 0 CN158 p -CF3 H
O 409 s wobBA#55D CH3 O CH3 159 \ $/ / p F H CH 343.1 3PCOEPIEI3IO 160 p
HCH3 391.2 CH3 0O CH3 281 Q61 F -OCH3 H'~Y 0 162 Cl p H OH 402.2 O CH3
11 I( O 163 C p -HH508.3 / "CH&®O0ONNNO164 p FHH) H3 444 SUCH
JNI-lo 165 p FHHHC 430 s NN_ CH3 0o 0O 166 p -CF3 H H H3C 480

TABLE 3
Compounds of the invention

m/s
Ex. R® R” R° R MH+
157 \ .0 | H \H/\ . 41
//S\ N
0" CH, (\ W o}
N
158 \_0 -CF, H \”/\o 409
//S\ |
0" CH, O  CH,
F H 343.1
o// N
CH, o}
H 391.2
160 \S//O I \ﬂ/\CHa
20N N

@)
CH, V o
L
N
161 F -OCHj H \”/CH3 281

O
162 Cl NS H OH 402.2
/2 S/
o” N N
CH, \H/
o]
163 Cli \ 0O -H 4 N 508.3
T
o” \CH ° N N/ﬁ
3 k/
(o]
CH, 444
164 \ 0 F H : )
//S\ \”/ [o)
©" CH, I
o}
65| N\ o F H \“/n He 430
O//S\ \I
CH, 0 0
166 o -CF3 H 480

o]

Ne_ H,C

4 3
< )
CH, o o)

o)




CH3 O O O WD 03/072557 PCT/ EP03/02036 70 rn/s Ex. Ra Rb Rc Rl M 167 O
“CF3 HH3 494 o0 CH3 01-10 168 OHH H3C 478 | of CHB N0 0 NO 169 \
OH H 492wofosM@3s7TN o | C/ 0 N 170 C \ o H H H3C 446. 2PCEEPI3/@H36 0 0 O
171\ ~OC O NHH3C509.2 So, NCH3 O 0 H3C 0 415.2 172\ OF H H CH3
o/ \CH3 G \ O( /IN)jo 173 ~OH H ~N7M 413.2 d NCH3 0 OH |-)r H3C 0
174 C \ ~O H H 458. 3

m/s
EX. R? R" R° R' ng;i:
167 \_,0 -CF; H y /THJ
//S\ \”/N
o
UL
478
168 \ 0 | H N H,C
//S\ N \l
0" CcH, (\ )
N
492
169 \__O | H H
25 N \ﬂ/N o
O
CH3 \ / o] u
; N (o]
170 Cl \_0 H H hC 446.2
O//S\ \I
CH, 0 o)
(o]
171 \s”o cl Cl H H3C\| 509.2
O// N
N—CH, i X
H.C
415.2
172 \_0 F H
/S
\
s Yu
173 \S,,o H H 413.2
07 N—CH, \ﬂ/
H.C
174 Cl \S,,o H H 458.3
O’/ \N Y \|
O o] CH,
N .
\
CH,
175 -CN H CH, 336.1
Y
7\
0" “CH, ©
176 H \S//o H H HC 412.1
O// N\ \ﬂ/ \l
CH, o) O
O




Ol NOCH3 CH3 175 O-CNHCH3 336.1 s CH3 0 176 Ho HNHC 412.1 CH3
H3 0 WD 03/072557 PCT/EP03/02036 71 rn/S Ex. Ra Ro Rc R M+ 177 \ p F H
~NHz 330 wo 0GMIRs58Y 178 p F HH 453 S OCH3 o N O (CH3 179PpTHPHB/#20463.3 S
OCH3 0O N\ O CH3 180\ FH"' 439.03 S~ ONOCH3 p CH3 181 p F H~H
439.07 S O OCH3 CH3 Preparation of’Specific Exanpl es Exanpl e 157.

2- Chl oro- N- | 5-I(3-i m dazol - 1-yl - 4- net hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2

- yl]- cetanrce mls
Ex. R? R® R® R' MH+
177 \ e F H \“/NH2 330

0//3\
CH, 0
178 \ 0 F H “ 453
o//s\ o)
CH, N
OJ/L
CH,
179 \ 0 F H ﬁ 453.3
O//S\CH \g/ 1(“
3 24
Oj/\ CH,
180 \ L0 F H H 439.03
s I W\(N
0" CH, o/j/y
CH,
181 \ L0 F H d 439.07
0//3\ o} \kr/w
CH, T CH,

Preparation of Specific Examples

Example 157: 2-Chloro-N-[5-(3-imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-

yll-acetamide
5-(3-Imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 148)

(0.537 g, 1.60 mmol) and chloroacetyl chloride (5 ml) are heated together for 2 hours. The
reaction mixture is allowed to cool to room temperature and the solid filtered and washed with
saturated sodium bicarbonate solution (3 x 100 ml) and water (2 x 50 ml) to yield the titled

compound.

Example 158: N-[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thiazol-2-yl]-2-

methoxy-acetamide

158a) 5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thiazol-2-ylamine:
The title compound is prepared by an analogous procedure to N-[5-(3-fluoro-4-methane-

sulfonyl-phenyl)-4-methyl-thiazol-2-yl}-acetamide (Example 64) by replacing 3,4-difluorobenz-



5-(3-1m dazol - 1-yl - 4- met hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl am ne
(Exanple 148) (0.537 g, 1.60 mmol) and chl oroacetyl chloride (5 m) are
heat ed t oyotober2séor 2 hours. The reaction mxture is all eaEEPVyIWEEO| tO
roomtenperature and the solid filtered and washed with saturated sodi um
bi carbonate solution (3 x 100 m) and %“ater (2 x 50 nl) to yield the titled
conpound. Exanple 158:

#E'E ﬁz)x;( 8}8' n%?@é-@%%ﬁfﬁﬂdoié&&ﬁﬁﬁ&}z@ékﬁmG{Bé/& k4aﬁ‘a’ﬁﬁ%9¥ép’l£éﬁi§ﬁ@céépy| ]-2-

5- ( 4- Metthanreswith ahighre3{part 64d)or onet hyl - phenyl ) - 4- net hyl -t hi azol - 2- yl am ne:
The title conmpound is prepared by an anal ogous procedure to

N-[ 5-(3-fl uoro-4-nmnmethane- sul fonyl - phenyl)-4-net hyl -t hi azol - 2-yl ] -acetam de
( Exanpl e58}) NHy-(#idthaiesgfaiyl3-tiiflaromethghphend) @33naiipsbiazelry [EROG#he036 72
al dehyde wi th 3-fluoro-4-trifluoronethyl benzal dehyde (part 64a) and by

repl aci AFA®EEet al - thiourea with thiourea (part 64d). 158b)

N-[ 5- (45%M@Hﬁ&bkhlfdmy3-tﬁﬂﬁdrbxﬁakuhm -steay v mehglrhlay el42-pleminel (1§ 84) 4&.d1gs @3yl | - 2-
met hoxy et a

S (4 MRS A aluionf FEYBHAARA e SH AL FRSESiRiese ATALUP46mY i ne
(158a) @fndl) £hd OIFEA mmnonasmadw&dnm amn)unrmmeaafmmwu(ma%ze&gqstﬁ 6

ol ), h xyacetic acid 0, 1m 6 nmol )

in DVF °F 3¥F it roPHbteP@S’i?tté%ﬂ%h‘? EECHE %‘éuﬁeé? {‘1)(?8‘51&??%?‘%81& agmaﬁils B room

t enper atyli &y iseRov@Pmlzend ddxhe peodust ik bhififiédlsl ¢Haomugbraphg ba sifitaieluhag  The
sol vent is renoved in vacgﬁg/and t gfig cﬁdUCt is purified by chromatography

on si| i ddtheth pergatehipxanedfyio & EXEPEE3: 1) to give the titled
conmpound. Exanpl e 159:
N-[5-(3- Fluoro4rrethan I II-.roionam'd
e 5-(3Exampledod: Nddnankas , aykphenyiidemethyls €
(Exafm' 8. Z%lu&é4&net§ax3e9ulfdﬂwbaenw§ %&B?lﬂtiﬁﬂﬂol-mynﬁm (Eblhlﬁplar}’layarg,(?o@% 12.5
m) and heat ed to 70 C for "1 haur,. The gjiactlon gn H;JGS i s, cool to room
t enper arma) ﬁﬁ@ﬁpﬁh@ds‘élpv@?ﬁ?m?é‘?ﬁy@é‘ée (Ig-3mdsd bepred & far 1 houre fhated with
ether 1 Q. ﬁlm&{?ﬁe it E(;dl&ﬂto%gﬂﬂci&ﬂ%rat@‘@m e 489ent removed in vacuo. The solid is
N-[ S (3-1mdazol -1-yl - 4- net hanesul f onyl - phenyl ) - 4- et hyl - t hi azol - 2-vl | -
pr opi onamud@edméhtetheré)ﬁédﬁ% dicempppdr ed via an anal ogous procedure to
N-[S-(3-imdazol -1-yl -

nmet hanesul f onyl - phenyl ) 4-met hyl -t hi azol - 2-yl | -acet am de (Ex
repl aci -[5-(3-Imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl

le 80) by

fluoro-4- ul fonyl - phenyl ) - 4-net hyl -t hi azol -2-yl | -acetam de in this
exanpl e

( 3- Fl uorThe mtlmrhameshb prengied pireananplogonspiegedursiod¥df-(Pigidpzobd gbitonani de

(159). Exampl : L-thiazol-2-yl de (Example 80) by replacing N-[5-

N[ 5- (4 n?—gl uor X %Q#thﬁng(l 4- r%et}rl_ly tljuazo y ]nacetamlI %Zé{a- 5 e'y I }é(r:eeptagmgde[ iGla)

1- (4-Fl dhom@mdtahgs@fopﬁmn})lyﬁ)ﬂ@ﬁyhﬂgamﬁl] acetamide in thlS example with N-[5-
(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-propionamide (159).

161a) 1-(4-Fluoro-3-methoxy-phenyl)-propan-2-one:

The title compound is prepared via an analogous procedure to 1-((3-fluoro-4-methanesulfonyl-
phenyl)-propan-2-one (64c) (steps 64b-64c) by replacing 3-fluoro-4-methanesulfonyl-benz-
aldehyde in step 64b with 4-fluoro-3-methoxy-benzaldehyde.

161b) 1-bromo-1-(4-fluoro-3-methoxy-phenyl)-propan-2-one:
A stirred solution of 1-(4-fluoro-3-methoxy-phenyl)-propan-2-one (161a) (0.5 g, 2.74 mmol) in
dry THF (5 ml) is treated dropwise with a solution of 2-carboxyethyltriphenylphosphonium



The title conmpound is prepared via an anal ogous procedure to

1- ((3-fluoro-4-nethanesul fonyl - phenyl)-propan-2-one (64c) (steps 64b-64c)
by repl acwog3®7fbuor o- 4- met hanesul f onyl - benz- al dehyde i nPeTaPIHdO3M t h

4-fl uor o- 3- met hoxy- benzal dehyde. 161b)

1- br ono- | - (4-f | uor o- 3- net hoxy- phenyl ) 7propan- 2-one: A stirred solution of
1- (4-fluoro-3- nethoxy phenyl) - propan-2-one (161la) (0.5 g, 2.74 mmol) in

dry THE i

2-car bd’f&é?ﬁ\/‘f ﬁén?%%gl?)ﬁom r %tr%\’g?%‘; é}%}egpa JI%YZFC%IBtIO 5656,

per br orttrdper(atlu@fbrg 5 BRBSamdmblei) ﬁltcredHFFhe fitrateriveancirrated ntvaewo toyvield thswed t o
stir at, %8 tenperature for 1.5 hours and then filtered. The fitrate is
concent 5 E8™PRU R acuo to yield the titled conpound. 161c)

N- [ 5- (4- Fuuor o- 3- met hoxy- phenyl ) - 4- et hyl - t hi azol - 2-yl ] - acet am de:

1-B (4- th h 0.72 g, 2.74
ol y 1l Sl Uit RS D e PR RoEL et AR o1 07534 o 2. 72
ol ) |1sB§ﬁJﬂ;a¢L -ﬂu@;@%-ﬁﬁfﬂokmheﬁmepmmneﬂme (1€éb$ tQ 72 g,dl 2 mae 1@de$qhveght

e e 8o STk o SRR 05 S AL e Bl

3- Hydr qQxikmaé @ sridied @t Bem\bﬁxgﬁﬂ therﬁﬂldﬂved to cool whereupon the product crystallised.

[ 5- (4-ch] oro- 3- et an quon% phen -met hyl -thiazol -2-yl |l -am de 162a)
1- Benz Hjgagion 3ifprds the B?\é?\? Is%l I oxy)-azetidine: A stirred

sol ution of 1-Benzhydryl azetan 3-ol (2 0g, 84 mol) in DWW (20 m) at OC
is treated w t h im azol £ (057 ), 8.4 Ei g! &n!d t3_butlél chicor (f_dhgnhlﬁpyl
si | ane %32 AY CREREY -9 2CLICRE —Ga4 F 3 S pto
room t e1pR {%l_g}ﬁ@zopggl]satmaé ed over ni ght The mxture is poured into water
(250 m extracted wth EtOAc (3 x 100 m). The conbined organic
extracts are washed with water (2 x 100 m ), brine (100 mM) and dried over

MySOA. EQ{M Eén\mﬂﬁyuzs t&%—'mt'&‘f'&ph@nﬂ@ﬁmldx@ Hieﬁﬂﬁtet he titled conpound 162b)
3-(tent-Bu hen I-S|Ianylox

1- benz h&amgrf:d eﬂletmrqf 1b%wh¥ddvlﬁmﬁ- ii% %&;ﬁn‘g lilt?@@c{%@(f)‘lt‘)lf%lé’aﬁ 4.0 g,
8. 4 mréatidv%mﬁ%lm@ﬁ% 8r@ﬁmcﬂ)eiﬂaﬂf&rtﬂ&ﬂoﬂo&phéx?akﬂilew& Bh g, 8.4 mmol).

1-chl or oet orof ormat e 10. 9 mmol éhe reacti.on Jghxture is
heat ed The I@@@OHAM@KCE alH@WP% £0 WA §B [ Em ?eglpe’faé‘h‘ﬁ\?é simed, AR Hn dhg e

residuey i)&ul‘qlliﬁ rvEded @af@tmrlﬁ’l!) ah&BxtMcledatich E@%@Q 1 000 &f)l The chhbiged 1 h
the reaction Xture is poured into water é t&g{éﬂfled mﬁ%a

hydr ochbrgaic extedcts 4rd Mashed|with water &8 10RaWe Bring &190 E%l riedover The
aqueousypo {owéhgmﬂt%ﬁ%{g%&:w&g t%gm i B8R po@RHi UM bi carbonate sol ution

and extrac (3 x The conbi ned organic |layers are
washed with water (2 x 50 m), brlne (50 M), dried over MgpSO4. The sol vent

is  renpugd 40, YRGHR AR ISlthyid}s) hidiligd: compound.
A stirred solution of 1-benzhydryl-3-(tert-butyl-diphenyl-silanyloxy)-azetidine (162a) (4.0 g,

8.4 mmol) in DCE (60 ml) at room temperature is treated with 1-chloroethylchloroformate

(1.2 ml, 10.9 mmol) and the reaction mixture is heated to 80°C. After 2 hours, the solvent is
removed in vacuo and the residue is dissolved in methanol (60 ml) and heated to reflux. After
1 h the reaction mixture is poured into water (250 ml), acidified with hydrochloric acid (1M
solution) and washed with EtOAc (3 x 75 ml). The aqueous solution is basified with saturated
sodium bicarbonate solution and extracted with EtOAc (3 x 75 ml). The combined organic
layers are washed with water (2 x 50 ml), brine (50 ml), dried over MgSOa. The solvent is

removed iz vacuo to yield the titled compound.

162c) 3-(tert-Butyl-diphenyl-silanyloxy)-azetidine-1-carboxylic acid [5-(4-chloro-3-
methanesulfonyl-phenyl)-4-methyl-thiazole-2-ylJamide:



162c) 3-(tart-Butyl-di phenyl-sil anyl oxy)-azetidi ne-|-carboxylic acid

[ 5- (4-chl oro-3- net hanesul fonyl - phenyl ) -4-net hyl -t hi azol e-2-yl] am de: WO
03/ 07255™WBG@3NEBRSB/ 02036 74 A stirred soI ution of PCT/EP03/02036

5- (4-chl or o- 3- net hanesul f onyl - phenyl ) - 2-i socyanat o- 4- et hyl -t hi azol e

[ prepared by the same procedure as exa?r‘rpl e 88a repl acing

5- (3-fluoro-4-nethanesul fonyl - phenyl)-4-nethyl -thiazol -2-yl am ne (Exanple
r7n23% h:aﬂ e‘}é h'l Sre g(fﬁl%(%] § hI%org-%—r(r\lPJhgﬁ%gl’ziorllyl-é)hel?yl )-2- 1socy<anato 4-meth§1 iljlazole 2 g,
0.61 m‘{pte)pareld byDl\(Fsarﬁe pnoe@iumammmple 88a replacmg 5-(3-fluoro- 4-methanesu onyl-

3-(tent-but i a O0: 2hb 8 mmol ) and
t he re %IXL‘ ﬂ%{r}f@’agg%glanﬁﬁ%%?ﬂrﬁ%%% %ftpg eg(%lga llr%%ﬁgltjeg dg?leoar eaction is
conpl etethdhaulfgiydgheatyl)i4mpthyl- flnadl—hylanhnc)fﬁ{aomiea&ﬂw Oche,4)-61 maobl int i ng wWith
et hyl te- he the.titled.
3- Hydr g]islhﬁlf él:(ept& 31 é égr? 8%?'?98) e%}(r:l S Aanyloxyt)—age%d?n%w&f)r}% 2}326113 mmol) and
[ 5- (4- cihk e¢zetion ﬁﬁkﬂﬁﬁd}eh&dtédmwlz{)pﬁemﬂej 3@ mimetd) e rednitiandd catnplétp.- The de: A
strirred qutlo
3 (t or (oGNS RHAGHYY chupaiRgranky raise chRE b e 8sET Legne 41 2o e
chl or o-fe Bk danapodddonyl - phenyl) - 4- met hyl -t hi azol e- 2- yI ]am de (162c) (0.15
g, 0.23 mol) in THE (2 nl) at roomtenperature is treated with
t erabutyl anmoni um fluoride (1.0 Min THF, 0.23 m, 0.23 mol). After 30
m nut esjeAdyes Hyaﬁi;dycaaem --edrpbeflR. ackUSH mchlbm-enndﬂyaqamﬁﬁmybphengl )-4LC- MS
affordsthetltlfa ﬁ gund Exanpl e 163:
1- [ 5- ( 4meshybiinzel-aatlfmHeS Ul f onyl - phenyl ) - 4- met hyl - t hi azol - 2-yI | - 3- (6-
mor phol A@trgﬂad Sbnmdfdﬂfrs- &rt-mtylwnlpaenvhalahyrow ﬁﬁﬁcﬂlﬁiumdaﬂﬁ)xp]ﬁmai Be4by the
same praqocedure as 0- 4- - .
pheny| ) chiorept-mgth aPPﬁ“LfQ@f P?“Vh‘[i lﬁ?’nﬁv ESZ;‘Y b {%) 16260 0- Vs i} wmeh)in
Eg(ﬂ aC: m;g% (dy %tl fé@ﬁl%ﬁlperlﬂﬁ&@ﬁg@‘ét&lfvﬂﬂyﬂermwwhﬁwﬂmﬁﬁlt{widet(hoMQ{ TRyl am ne
anpl e W or o- 3-

met hane% &P mEn(H23 SHBON| é\ﬁﬁr Honinprest e asasHion W &WH&te(]’E%{éﬂ‘fﬁT“é“ %yrea?faﬂm/
repl aci NG Ms 1B RUEL fiddompBaid. 88b) with 6-norpholinopyridi n-3-am ne.
Exanpl e 164:
4-{3-[5-(3- Fl uoro-4- et hanesul f onyl - phenyl ) - 4- met hyl -t hi azol - 2-yl | - ur ei dol -
but yri cpa £&LERloro-3-methanesulfonyl- i
5- ( 3- Fl'uoro- 4- p -4-net hyl -t hiazol -
72), (omm@aﬁ@&é@ﬁﬂbuw (0.039 ni, 0.34 mml),
et hyl - 41} s0gy @(ﬁfi‘%&ﬁu%’ @ﬁﬁe(‘%%@aﬂj@ r&eé&reml[)i (3-AuofdMnlethaiibsulfong- heat ed

t oget her at xove ereactlon mxtur is diluted with DCM (20

m ) andplmsrhédmwhvhthlqwh?fulﬂédﬂtkardrcéwaéhﬂ s Eﬁa)nplq/\%ﬁ aeplpongo-{Bilperp-4-pr j ne

15 m Id th
i1 o B e R0t

methanesulfonyl-phenyl -4-methyl—thlazol-Z-ylamme (Example 83) and by replacing 2-

yI am ne (Exanple

aminoethanol (part 88b) with 6-morpholinopyridin-3-amine.

Example 164: 4-{3-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureido}-

butyric acid ethyl ester.

5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 72), (0.1 g, 0.31
mmol) DIPEA (0.039 ml, 0.34 mmol), ethyl-4-isocyanatobutyrate (0.046 ml, 0.31 mmol) in
DCM (2 ml) are heated together at reflux overnight. The reaction mixture is diluted with DCM
(20 ml) and washed with 1M hydrochloric acid (15 ml), water (2 x 15 ml), brine (15 ml), dried
over MgSOs, filtered and concentrated iz vacuo to yield the titled compound as an off white

solid.




75 Exanpl e 165:
3-{3-[5-(3-Fl uoro-4-net hanesul f onyl - phenyl ) - 4- met hyl -t hi azol - 2-yl | - ur ei dol -
propi oni cwaeBd7sshyl ester The title conpound i s preparedPoY/EPh&0Da61E
procedure as 4-{3-[5-(3-Fl uoro-4-net hanesulfonyl
phenyl) - 4-met hyl -t hi azol - 2-yl ] - urei dof*butyric acid ethyl ester (Exanpl e
164) by replacing ethyl-4- |socyanat obutyrate with 3-isocyanat o- propionic

I

acid e HNan&Gs lftHlazol-Z 1]-ureido}-
yl-3-t -2-y urel do)-propionic acid

yl-
et hyl m@m&ﬂomound is prepared by the same procedure as

4-{3- 3-.f1 4. -
ph{enyl[ )51“11% nﬂ,g f:%’?i’)g?r%f ig goﬁparze Sr#)] tilg E%J!le d%roc%lure as, 4-{3a|'C5 3 Flu%ro 4 rélg'g[hglrles?léc))(%yrlm e

164) byphesil-aaietigl-Hrifzdl-2-yl]-ureido}-butyric ac1d ethyl ester (Example 164) by replacing
fIruoro- éﬂﬁ-tis%%?a%séltggu?yrgte 1H?§'-¥sozzyanapelgr%¥ on chelc?dzé%hyl?estg.am ne (Exanple 72)

with 5°
met hanesul fonyl -3-trifluoromethyl - phenyl) - 4-net hyl -t hi azol - 2- yI am ne (158a)
and replac dhRoeyanalonut viate Wi b ¢ aci d

4- 13- [Snéldol_;‘l-\@_bﬂ@ﬂﬁsakﬂdféﬁﬁﬂkstgrt rifluoronet hyI _phenyl ) - 4- et hyl -t hi azol - 2-yl |
- d but d eth t The t th
e R Py G oot o YU L & PROROUL 3 LSBT e
Egz )nylb) énﬁ):at Hiéthyll-glhaicﬂﬂz =y} t(ﬂeldo'}l-b&ﬂyﬁehmﬂ ldth,yt Esmere(Ex:dnplb H¢#) leseplaciagidfpl e

repl acin
f1 uor o%hrloﬁgf‘ﬁéeﬁ‘?g‘ﬁf“flé?m/’ll -oherghyryetiibiagh 2 Ylﬁfnérkeo(ﬁxﬁmglle 4 pih (5 I':(fz'anpl e 72)

W th 5-f &hanesulfonyl- 3-tr1ﬂuoromethyl— henyl)-4-methyl-thiazol- 2-ylam1ne (158a) and replacmg
met hanesul fonyl - 3-trifluorg E | - phe -thiazol - 2-yl am ne

(158a) et}@kém%a%g@utyrate with -1socyanato—p1)6p?omc ac1c} ethl ester.

3-{3-[5-(3-1mdazol -1-yl - 4- et hanesul f onyl - phenyl) - 4- et hyl - t hi azol - 2-y11-

urei do}-pr0|on|c acid et hyl £ arad by the

same pribesple75¢-12-1)-gi-Methanes ! Qefyl-phenyl) iazol-2-

pgznyL)uréidHifE&Wm535;6@t;lolle-sg%-ryl] urei do} butyrl c aci d et hyl ester (Exanple
y _repracing b5-

3
f 1 uor o- Phernslelsampsund @rmpamflel?mh)f saerrongAurs py 4[5 G- Trarmaethaneswiigl-7 o)
Wi th 5- O;fh%Pyl{/é’r-methyI—thlazol 2—yl¥ -ureido}- butync ac1d ethyl ester (Example 164) by replacing 5-(3-

i m daz - met hanesul onyI hen - et hyl -t hi ne (Exanple
148) arfihore-dpheshansenltonyilyph 9413’1540‘@ A1k 6‘591[’ ylaping fifxpma eg&bwé&@ﬂ) pr opi oni ¢
aci d et L @‘&H}BHI fbh 1)-4-methyl-thiazol-2- lamlne (158a).

4- 13- ﬁ%ggmgﬁh%& ﬁf—y 4e&rrlgt Raer?gsul?%n); - phenyl) - 4-net hyl -t hi azol - 2-y11-
ureido}-butyric acid ethyl ester The title conpound is prepared by the sane

procedute as. frd

D) byuceln ppisgicacibeay st
yureidp)- propiegictacidiethyl ester

f or o f TRl 18RBOHhA RDrbROPRY Ih sdniTBlotat Bl A4SLS- B ATIPR b FAGHR 17 2)

i ni daz ophehyly#-ndetimgtthiared Luyli-orejdo) premig layid sthib esisn (Expmple de4bbyaeplariag StExanpl e

148 03/,07 78 EXPIRle1idd @isca .

3- {%} [Vﬁ?toio' T%E%ne?ﬁg%ﬁg%g{g g '%%yfl t%hagﬁl;f})i fpire @ﬁyllnplterzzz)ayglh-szﬁyl | -ureido)-
imidazol-1-yl-4-methanesulfonyl-phenyl)- -methyl thlazol-Z-ylamme (Example 148) and

et hyl ester

replacing ethyl-4-isocyanatobutyrate with 3-isocyanato-propionic acid ethyl ester.

Example 169: 4-{3-[5-(3-Imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-

ureidol-butyric acid ethyl ester

The title compound is prepared by the same procedure as 4-{3-[5-(3-fluoro-4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-yl]-ureido}-butyric acid ethyl ester (Example 164) by replacing 5-(3-
fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 72) with 5-(3-
imidazol-1-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 148).



propionic acid ethyl ester The title conpound is prepared by the sane
procedure as 4-{3-[5-(3-fl uoro-4-nethanesul fonyl -

phenyl ) - WoBloyasst hi azol - 2-yl ] - urei do}-butyric acid ethyl pestrPo3/(Hisanpl e
164) by replacing S-(3-

f 1 uor o- 4- net hanesul f onyl - phenyl ) - 4- met #fyl - t hi azol - 2-yl ami ne (Exanpl e 72)
with 5-(4-chloro- 3-nethanesul fonyl - phenyl)-4-nethyl -thiazol -2-ylam ne

Ex | t - -ure1 o}-
( a”p Fxs %,éle 3496l 3{ %9*56}‘4"(5}%1% i‘}ﬂeth”aneé%@ﬁ%%%%gbww#@ﬁhﬁ&%&b V] it ido)

3-is i c_acl d

5- Di chlweﬂ]ﬂlﬂﬂif anoyl - phenyl ) - 4- net hyl -t hi azol - 2-yl | -

i dol d et
e
m ([jg ( Bﬂ'ﬂimlyt )ide xhahylajhmul:q?yl]suqaddﬁam ayd @thylamar éfqmmlqﬂ@eéuuqdamg 5- (3-d

- su en e
(Bam eGP ap Y PR b 2T AR 7 th bRERbRSY
4-(2- ArTBnmmad&aﬂﬂ’cbyiirl-ﬁH&nﬁl—GLm&hyﬂthrazol&wnmhﬂedE@arhplN-Sdi amd teplacingredyhdsul f onam

ide: The t|t co Fg’ are X lg h?éﬂ% Ppr ocedure as

4- ( 2- arﬁsﬂﬁ’a&a YVH "8‘?9' )profé‘o%‘ €8T 8°Benzenesul f onani de ( Exanpl e
26) by repIaC|ng N-[5 (3, S—dlchloro4sulfam)yl .

ergyl(ép,d" LAyl -4 s 11e(EXATRLEPA. Wt R hiazol 2-vi)-

di net hyh&l‘;ﬂd}mbm@&ﬂﬂlﬁh&} étdret hyI -thiazol -2-yl]-acetanmide (171a). 171c)
3-{3-[5-(3, 5-Di chl or o- 4-di net hyl sul f anoyl - phenyl ) - 4- met hyl -t hi azol - 2-yl ] -ur
ei do)- propionic acid ethyl ester: The title conpound is prepared by the
sane pr 9geguKgs5as s 431£l§of054-63n&hy1§kﬂfhnﬁ)yl@h&1@l')%mk&@hﬂlhazol-?_—yl] -acetamide:

D 82 ep 2l ) M A0 DS AL SRS el BRd St RSETP! ©
fluoro- héFEr! haresyl fhenyl-2 pheesthhide-(BRihk 6) By apllcing-anmaerinevithExanpl e 72)

with 4-(2-am no-

4- et hyﬁuﬁqﬁhﬂ%&n@%} yl)-2,6-di chl oro-N, N-di net hyl - benzenesul f onam de (171b)
and repl aci ng et hyI i socyanat obutyrate with 3-isocyanat o-propionic acid
et hyl ester.

4-[ 5- (31Tt112)o%2 Amm ﬁa@fékidﬂh@ﬁg}ﬁ “HhérdydishlaronNrdimethylbeppenssulfopapidanpy | | -
but yri CT8Ckile @@BMndQ§ﬁl%f>aﬂ¥E ?)ﬂké ﬁﬂe%b&ﬂ@fﬁs@b)anﬂﬁ& Weablyl(chiQold®l)) s

added to a stirred solution o -(3-f
met hanef-diellgto- Wﬁmﬂ}lﬁoﬂameli%afﬁhlﬁgfbw ?PW%N@ (Bx: éilffbloéo‘ﬁ?}ﬂf%@oﬂ7 g,

2. 69 N e RS RIES o8-y B UEeth REdlERaRPN6F withDe [5-ERSIdicBlbrBi4Xt Ur € i s
al | owemJB%%ny@ooPe g roo?ntggrpertatureg V\i)gl 8‘7%557 P /EP03/r02036 77 and the

sol vent direstbxledfameykphens)-4mrehylabiagolk2-yi- a\?@é%‘ﬁ@é (f%2h saturated sodi um
bi carbonate solution (2 x 50 m) and water (1 x 50 m) . The product is
extracted with ethyl acetate (2 x 50 m) and the conbi ned organl c extracts

dried (NGBM43-{3- ﬁe(ﬁnirElChbﬁOMH@@Y@QHﬂmPﬁthQ@WWthW shipgpdayll-ireidol-on from
et hyl a(ﬁ?&p‘?&ﬁc akd %glses{ep:e titled conpound.

The title compound is prepared by the same procedure as 4-{3-[5-(3-Fluoro-4-methanesulfonyl-
phenyl)-4-methyl-thiazol-2-yl]-ureido}-butyric acid ethyl ester (Example 164) by replacing 5-(3-
fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 72) with 4-(2-amino-
4-methyl-thiazol-5-yl)-2,6-dichloro-N,N-dimethyl-benzenesulfonamide (171b) and replacing

ethyl-4-isocyanatobutyrate with 3-isocyanato-propionic acid ethyl ester.

Example 172: 4-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylcarbamoyl]-

butyric acid methyl ester
Methyl-4-(chloroformyl) butyrate (4.0 mmol) is added to a stirred solution of 5-(3-fluoro-4-

methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine (Example 72) (0.77 g, 2.69 mmol) and

heated to 60°C for 1.5 hours. The reaction mixture is allowed to cool to room temperature



Example 173: 3

-(3-[5-(4-Di net hyl sul fanoyl - phenyl ) - 4- net hyl - t hi azol - 2-yl | - urei do) - pr opi oni
c acid ™wWoa3mrissTed sol ution of PCT/EP03/02036
3-(3-[5-(4-dinet hyl sul f anoyl - phenyl ) - 4- et hyl -t hi azol - 2-yl ] -urei do} -
propionic acid ethyl ester (Exanple 24y in nethanol (5 nl) is added

dropwi se sodi um hydroxi de (2M 3 mM) over 2 mnutes. The reaction m xture

i s heat il th |
{ ormer GRaGe SOt HneR & 1o erioten TishR Rl el sddful B Mbongse o
and t h_eome@ul(t 5 @Al esd phtea(ex iSO il | %E@dodumasl&edamd Wwithatlot ae0e (A ¥ and

dried |n o to vield the titled

1-{5- (&9 GH é‘P the qoihipgdpreanis sxiragts 4{58%??0 rl}or‘r’BLOf tiﬁf FOIXent f?lt?“fedtbﬁl azol -
2- yl) r@cr?étﬂmhatwnﬁfeorﬂfﬂ@l)ac&a@ufﬁfrds ﬂre(tﬁ’}ed))salﬁpﬁlmdl ) - benzenesul phonyl
chloride: To chlorosulfonic acid (25 m, excess) cooled at -100 C is added
dropwi se 4-chl orophenyl acetone (1.0 g, 5.93 mmol ). The tenperature is
kept bet,amdi01 8. gy gD ethileulédalbyilivhenyl Thenethyb eigidobo-yifi uetidoppriogidniren | ef t
to warmy to roomtenperature overnight. The reaction mxture is poured
careful3sd onto ice (1500 m). Once the ice is nelted, the aqueous |ayer is
extracted, siirldsdlusdd & r3q_|3q5QMﬁnétﬁyIKul%Q)yﬂbhenymhﬁmémﬁbﬂfk&dl -DyPantido}- ayer s

SARICRTEN s s I (U F RGN

1-[4-Cyf E&lée A ehvell RENAL. nﬂre'rez&iﬁbft Qﬂﬁﬂu}ei@ﬂl@ﬂh’dl ht ﬂéﬂﬁjaat}brﬂtgbﬂ‘kﬁ]d

2- ChI or 2- oxopropyl ) - benzenesul ph*?t chl oride é} g’r %f?l % mml )

is di sstbtlv wal togophdariogmB cemperatie: hi hapidyrs & neapsalishve lti’d‘ﬁ loticp oM

SO' utl Qved filbd d 1w ARk With Ry RET (20 intl r(@dYe'a g 7. 5
Q%\/I %nﬁgaadﬂér@sqgﬁrggg%télon mlxtture i's pOGtr ed onto \i/;t err (2150 m ) and

extractt@duWQYlelétthmlﬂ%dc@F@Pén‘é3 X 100 m). The conbined organic extracts

are washed with water (2 x 100 m) followed by brine (100 nl) and dried
(I\/gSO4) Af tler f||trat| on the soI vent s rlem)vecli and the product 1'25
- ,; 0 VIl m h RLAZ

(1:2) t ‘ f . e t|t|d corrpound 174c) o |

1-Bro rrdﬁ)if‘gﬂzigrf‘tg ro- 3- (4- met hyl - pi perazi ne-I -sul fonyl) - phenyl ] - propan- 2- one
: WD 03/ 072557 PCT/ EPO3/ 02036 78 A stirred solution of

1-[4-c henyl ropan- 2- one 174b
(0[5 Hﬂ{agf(:ﬁl%f%@" @65 ;&bﬁ_ﬂ&ﬁ%&@%shfpﬁ%{l?g%%%e IOdroyvm] sg vmpt h a sol utl(on ot2
2- car b’ﬁdyldbmshllfmmpmdyﬁphbsmmﬁgwti)etr-ﬂp?)ﬁlltledcted dBQIPVglse A-chlgraphemy) in THF.
The reaghlian (1 o5tk A OURHe bk ikpdleldPOFTABAEE S thad Monl The NOUT S

and t heff trate concentrated in vaguo to yield the
titled @Qct’fmmundruré 7541ﬂ§:n left to warm up to room temperature overnight. The reaction mixture

5-[4-Chl %%’ﬁlée% %Eelﬂggrc 6-;¥o P ng%:f)gﬁl?) r@née “the! c£ %r}xel%eEBpt]ﬂ@ gé+610u Ia‘?@%@)&tratcl?écpzo' B

| ani ne:* repared as an e samne
pr oceduwith dichMrpmethdnd (I3u025ﬁ>rﬁl ). The combmed organic layers are dned over MgSOs4,

filtered and concentrated to afford the titled compound as an off-white solid.

174b) 1-[4-Chloro-3-(4-methyl-piperazine-1-sulfonyl)-phenyl]-propan-2-one:
2-Chloro-5-(2-oxopropyl)-benzenesulphonyl chloride (174a) (2.0 g, 7.5 mmol) is dissolved in
dioxan (50 ml) with stirring. Sodium carbonate (7.5 ml, 2M solution, 2 eq.) is added followed
by 1-methyl piperazine (0.75 g,7.5 mmol). After 30 min the reaction mixture is poured onto
water (250 ml) and extracted with ethyl acetate (3 x 100 ml). The combined organic extracts
are washed with water (2 x 100 ml) followed by brine (100 ml) and dried (MgSO4). After
filtration the solvent is removed and the product is purified by chromatography on silica,

eluting with ethyl acetate / hexane (1:2) to afford the titled compound.

174c) 1-Bromo-1-[4-chloro-3-(4-methyl-piperazine-1-sulfonyl)-phenyl]-propan-2-one:



met hoxy- phenyl ) - 4- et hyl -t hi azol - 2-yl ] -acetam de (161c) by repl acing

1- brono-1I-(4-fluoro-3- nethoxy-phenyl)-propan-2-one (161b) wth

1- br ono- IWPA3MS6T 0- 3- (4- et hyl - pi per azi ne-1| - PCT/EP03/02036

sul fonyl ) - phenyl ] - propan- 2- one (171c) and N-acetyl thiourea with thiourea.
174e)

1 {5-[ 4- Chl or o- 3- (4- net hyl - pi per azi ne- I -sul fonyl) - phenyl ] - 4- net hyl -t hi azol -

2-yl) rea; i . 2-
51 ) o siteebelfonit gk Shloit 35 R ne f-sulfonyl phenyll-propae p-one,
2-yl am(an)y((QiS(gbnammiaolo irthd)TH]B 51m) is Geared dmpmservntwl‘etlorm Y-at room
terrperat re | treate th DI P THRfRd ocyanat e
(0. 025 A oxlf)e HfPJF?Y‘ %{‘@41 OpRAd’ %gﬁ&%llegta ug?,eg ?s helaﬂggd) to 1%8%:%/&%? hour
and t hemixairé Bwiidwed 1€ oyl at teom mmpetammefoaﬂ Urleurs ddrthén Glagrednllm/fipatefsar at i ve

LC-Ms affords the tit l e 175:
N- [ 5- ( SORSFIHAdAD ﬁ%%“ﬁéﬂé’éefft)%ﬁéleéjﬁ Pr?/l} 2 4-net hyl -t hi azol - 2- vl | - acet ani de

The titled conpound was prepar ed by an identical procedure to

N-[5-(3-fl | - | ) - 4- t d
( Exampid4gh - Bhiat it e -uoreaFoatom GeRpl niPHRE Rt gkt 1 2T ©°
g E gufgegﬂ%?ﬁwbbw%?iéﬂaEéd 8. anEXEﬂml the &ime procedure as I}I—l[S (4-fluoro-3-

anesu |az -ur rL0pi oni ¢
acid etfﬁ‘ifho’é’sl’@nyli‘f@a?t?‘nly'#’lf‘gafﬁn%lh 8°e(§a Rﬁ%&g aﬁﬁ}’lg plﬁré) Ay ft pr op§n30 g one:
A Sti 1 rEghSe)-phen9)-ppbpad= ﬁbﬁ@(ﬂ@ilﬁ)—v&& @b@orﬂbaqylch}d@eﬁz(emhmmmmgAneehl oride

(prepared as described in 4a nmol ) i n di oxane
(300 misplfemyl)-plmytldrpransd 'B?ee Fli\gf‘%%"léﬂ“?ur’ieaa‘%%lt PYSA of *sodi um sul phite
(18.9 g, 150 mmol ) and sodi um hydrogen car bonate (12.6 g, 150 mmol) in
water (200 m). The reaction m xture eat e 75C 0 and

t hen all17dwked- {tsd"fﬁklﬂ’fot% 41”6‘6‘]‘??’%@%@?‘5?‘%8 Itlr)ép 8Y éﬁ?etg‘g'q’lé%?e’gy#n vacuo
and t hey, 1el§éadue di ssolved in DMF (200 nl). The sol utlon |s stl rred at room
tenperature and treated WO 03/ 072557 PCT/ EPOB{ﬁuf'fOBEi dtﬁ11 met hane
(21. 2 ¢ stisel sahwion ofrerhlera-3-f4-mgthybpipseszmedardenyly b %okire is
di | ut e%}% anrgid 5br6&1@&q1ma (@ng, 6&%&1@:%1&?% DN mm& rometeatperaeﬁexs 250 m ).

ne r

The co anic |ayers are washed with vvater 39 brine (100
m), drirededovish 0.7, 0- é%wa@k)t%rdteéwlrﬁ?crﬁaetrdotOc% ﬁle‘r’ PR tthhF

conpou hhanesd BPembls mﬂ%hhﬂ&&&p@%&t@%om/&rﬁ rbifur@n Of
1-(4- c%%(rt%ozlggl)xt& gsﬁhgg% hony| ﬁfg@enylg ropan- 2- ne (5.49 g, 22&&28 nol ) in
met handtur{fza@omby Prepa®t1V¢¥6d4§r ids Fyectit él‘?mipf"’l‘“il e presence of 10% Pd on
carbon (3 g) for 2 hours. The reaction mxture is filtered and

concentrated in vacuo to y| el d a yeI | ow oi | of the titled conpound. 176c)
anf i b E-63 1 e nepulfy NEN methyl-thiazol-2-yl]-acetamide

The titled compound was prepared by an identical procedure to N-[5-(3-fluoro-4-
methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide (Example 64) replacing 3,4-

difluorobenzaldehyde in this procedure with 2-fluoro-5-formylbenzonitrile.

FExamples 176: 3-{3-[5-(3-Methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureido}-propionic

acid ethyl ester

176a) 1-(4-Chloro-3-methanesulphonyl-phenyl)-propan-2-one:

A stirred solution of 2-Chloro-5-(2-oxo-propyl)-benzenesulphonyl chloride (prepared as
described in Example 174a) (20.0 g, 74.9 mmol) in dioxane (300 ml) at room temperature is
treated with a solution of sodium sulphite (18.9 g, 150 mmol) and sodium hydrogen carbonate
(12.6 g, 150 mmol) in water (200 ml). The reaction mixture is heated to 75°C for 10 minutes
and then allowed to cool to room temperature. The solvent is removed i vacuo and the

residue dissolved in DMF (200 ml). The solution is stirred at room temperature and treated



A stirred solution of 1-(3-methanesul phonyl -phenyl)-propan-2-one (176b)
(0.25 g, 1.18 mmol) in dioxane (10 mM) at 5Cis treated wth brom ne
(0.131 g,w0.08@ms81 ) added in two portions. The reaction PETSP03/0266 and
allowed to warmup to roomterrperature The solvent is renoved in vacuo to
yield an orange oil of the titled conpgdund. 176d)

5- (13- Met hanesul phonyl - phenyl ) - 4- et hyl -t hi azol - 2-yl am ne hydr obrom de: A
stir red kdacfiPRBRRRAs (176C)
(0.32 g, &H@{Ba % ﬂlgé?@aAleéﬁ mb&ﬁ?@%ﬁ%rg@%hug@%&{ 0,88 mmmpl ) added in
one pordlluml wfﬂhwatee(amﬂoanl) anil gxgaceed; withagthphaserated 352 350 la¥ Fféﬁ)ﬁ?f{l'élﬁﬁ@r ature
over two da The, pr eld the
Gittl e %gw%fﬂe s are\9 s%? %’rét(})lﬁi}}aggd ?#g{()qﬁl ) Ytine (ROF S dfibd bRE R4S ANl

3-13- [&oﬁl&n&ﬂatddaﬂ@SMOftory}dld ;ihenged)compmdhyl -t hi azol -2-yl]-ureido]-propionic
acid ethyl ester: A stirred suspension of

5- ( 3- net hanesul phonyl - phenyl ) - 4- net hyl -t hi azol - 2-yl am ne hydr obr om de
(176d) {bLa 3qy1eﬂxaﬁéhulphtbhyl-pihan3ﬂ)ﬁpﬂo@axs2fdn)3 is treated with Huni gs base

T R L e e R AL R

and t hegethhgol $D3 /@ tis $tnrerdamni‘¢ehlydrogenam:t}m presthee qfrl0dued onsagban (F glfer By

chr omat ogr a on silica to give t et|t v

(5. 5 phater orbe acimaShint G Pl StAmFoich AT TR s IO PBR, i ehe

| M dazofigdlcospolpkyl i ¢ acid

[ 5- (3-fl uoro-4-net hanesul f onyl - pheny10- 4- net hyl -t hi azol -2- yl]-am de: WO
03/ 072557 PCT/ EP03/ 02036 80 The title conpound is prepared by the sane
proced umcm Bﬂ&rﬂﬁz—m-ﬁmamﬁmmyyu;mem) pi:ob5n<(n'é~

I( Exg_ﬁ;o!é 59?56%50 {gggr} ?ép&:%}:{hgg S l_pBonyl %Lgnyil) propax}/ E otntt:] I 5 _(?Zy glg,]l_ fénmgne

5- (13- Mydasohe Q-IO’Jni 41 3¢ Radn@sdd wie ponfieiyl 91-g4-Orfiniydl) hdded Zotwpydtimns.ne
(Example 148) with

5- ( 3- "1 ot tsacriones prirrskandralioyed SHEAT YIP 52 FRATHAMRSHTAS o 108 SOV SRS TE™CE il e
72)  172B)acuo to yield an orange oil of the titled compound.

[ 5- (3- Fl uor o- 4-'net hanesul f onyl - phenyl ) - 4- et hyl -t hi azol - 2-yl]-urea: The
title conpound is prepared by the same procedure

asl-[5- ﬁ%d( |5'1 NieftBlas Hlk}feﬁﬂy |4'methy1—th1azol 2-ylam1ne hydrobromide:
phenyl) - yl -thiazol -

repl aci Agitlzfﬁd mﬁ%@é@ﬁ"ﬂah’éﬂm‘( é%imegglﬂj"s ro y Qgﬁ%qulrlgﬁt &%ﬁ:@%ﬁ §’8 iaé}(anpl es

178: is treated W1th thlourea 0. 067 0.88 mmol added in one portion. The reaction
1-[ 2- (SmE]% -oxazol - 2-yl) -et lg3 5- 3 fl yoro- -rret anesul f on tphenyl)

4- et hyixttei i zlidwepl tp|sfic {*;Frf@aﬂrltﬁ@P?fP‘tuF%o‘(%ﬁ‘ﬁ% ﬁ¥f FB‘&CIBWF%%U same

d
BLOEGI UE'id gsfﬂ%éfi(tgﬁgegdz&gé?Etﬁyéy]?%ﬂg?g§§%§%e 177) by replacing ammoni a

(part 177b) with the hydrochl or| de salt of
2- (5- Et Q%g;ee]; gjxﬁgszgl %\/Mh%ne%&ﬁ&{ﬂ (@ﬁaﬁk | §i251- D5 BRA¢A4)LBpiPhi GeidWiiey ]

foll ows rep acl ng d oxane wt and by using triethylam ne as
a base. ester:

A stirred suspension of 5-(3-methanesulphonyl-phenyl)-4-methyl-thiazol-2-ylamine
hydrobromide (176d) (0.172 g, 0.64 mmol) in DCM (15 ml) is treated with Hunigs base (0.45
ml, 2.36 mmol) followed by ethyl-3-isocyanatopropionate (0.092 g, 0.64 mmol). The reaction

mixture is stirred and heated to 60°C for 10 hours and then the solvent in removed iz vacuo.

The product is purified by chromatography on silica to give the titled compound

Examples 177: [5-( 3-Fluoro-4-methanesulfonyl-phenyl )-4-methyl-thiazol-2-yl]-urea

177a) Imidazole-1-carboxylic acid [5-(3-fluoro-4-methanesulfonyl-phenyl0-4-methyl-thiazol-2-
yl]-amide:



2- (5- Et hyl - oxazol -2-yl)-ethylam ne): Step 1)

[ 2- (2- Hydr oxy- but yl car banoyl ) - et hyl ] -carbam c acid benzyl ester: A m xture
conpri si yoAd3Bexsar Al a- OH (9.0 g, 40.3 mmol ), EDCl . HCl (10POTEPOS@046 ol ),
hyr doxybenzotri azole (5.45 g, 40.3 ), triethylamne (7.3 m, 52.4 muol)
in DCM (150 m) is stirred at OC for "30 m nutes. 1-Am no-2-butanol (4.2
m, 44.3 nmmol) is added in one portion and stirring is continued for 1

hour . titfe?o tpgﬂn(ms)ﬁréﬂa?ed %' e |s£rﬁ‘1@ Brotédiue Xﬁhﬁdaz@@carﬁbiyl@&dldqxi(&aﬁ ed

wi t h dichl oronet hane The organi I are conbi n% dried

over Ng@@lnzok Hybféﬂzsdla@nwlf@aﬁdﬁﬁwlkﬂé@tm-tb&a al}?}dél(EX%nelF da@ ki t e
sol i d. r-ggl?ﬂﬂé 9%‘ %ﬁa?ol-lpﬂu %E&Qn&ﬁlfsm %H@&yﬂgﬁf ﬁﬁb&l—gﬁaﬂ-b J‘P‘ﬁmﬁk %E}!a?rﬁblé/\ﬁ th

et hanol dcetate ive the titled npoun

[ 2- (2- O48) lwtdxyﬂ meymemqqylﬁqnybahwh%ma@mhwﬁ&%ﬂyla@g%QExamele Ltirred

solution of oxalyl chloride (2 Min DCM (13.35 m, 26.5 mmol) in dry DCM
at - 78C is added dropw se DMSO (2.5 m, 35.4 n’m)szJ After stirring for 15
m nut es}77bhds5-(3-Fhoto- énnmha«tesulé)nvlsphme%eﬂethﬁltthlaaol yirresn of

[2-(2- but rb i tep 1)
(6.5 hy}fztt corr}p)ch?as é’%}%}i%q%‘}p r|e I[gilgfgl ga%?&%ﬁf" 3§Ied after
1 hour lﬂmdylaﬂtmhﬂtthuamlﬂgylaﬁ (2-hg G oikprethgl)-urpan(lemplet §8e by sedading2-ni xture i s
al | owed VWO 0O 7 | ERPO )3 warmto roomtenperature. The
react | o%’“i“getg Ef ‘Sﬁ% ‘HEW%%%S ‘gtﬁ‘gé?ﬁ}é’ Washed with HO (1M 200 m),
saturated sodi um bi carbonate solution (200 m), water (200 m) and brine
200 m]%. Tg 5(2 '

E:oncent > ngrrﬁ-a——flﬁ'e—\}bggif & . Step
3) [2-(8 ctﬁ&lﬂ&jﬁaz@b@;@iuf@-yl) ethyl]-carbam c acid benzyl ester: To a stirred
suspenst.on ed triphen h 1) in
Do (2548 i ool PHHTLY (gl P Bl BBt udri Beunelieaty TS ) 0

t enper hehgal Hahethfd-thizksls- ﬁ$~urefahExdmpdt: ara h‘ysreplaeag eximwintah( parti 1E7 blywislnihee

(16.4 5, mpl ol utio

[2 (2- o%‘f% %Frdéé?‘ﬁaﬁ%ﬁ ‘Hﬁiﬁ"ﬁo}/%g} b%‘%?il%{m&%(%??aolénf prevagyrer PISFERes) (6. 88
0, 23. 56lIgwe bilowh bpEhhlidh dioxane Wieh Daftiridoby wsing tiethylasnis¢ asa bae.over ni ght
and then filtered through celite, washed through with DCM (500 m ) and the
solvent renoved in vacuo to yield the titled conpound as a brown solid.
Step 4)2.25-EhvEbRyrot 2XxBZeyianiik) - et hyl ami ne (hydrochl oride salt): A solution
of [2-(5-ethyl-oxazol-2-yl)-ethyl]-carbam c acid benzyl ester (step 3)
(0.41g, 1.49 mol), 2MHA (0.75 m) in ethanol (40 m) is stirred under
hydr ogegie) 0) 102 -PlESDBaAEar B glP&hﬂPcz&B&xﬁ@aaﬁﬂneﬁﬁyl egr:for 5 hour s. The

react oAU o, LSS0 SRISHALALSH iy REHlod 8 4 Phae 1111 o0

hyrdoxybenzotriazole (5.45 g, 40.3 mmol), triethylamine (7.3 ml, 52.4 mmol) in DCM (150
ml) is stirred at 0°C for 30 minutes. 1-Amino-2-butanol (4.2 ml, 44.3 mmol) is added in one

portion and stirring is continued for 1 hour. The reaction mixture is diluted with water (150
ml) and extracted with dichloromethane (2 x 150 ml) The organic layers are combined, dried
over MgSOQy, filtered and concentrated in vacuo to yield a crude white solid. The product is
purified by chromatography on silica eluting with ethanol-ethyl acetate (1:10) to give the titled

compound.

Step 2) [2-(2-Oxo-butylcarbamoyl)-ethyl]}-carbamic acid benzyl ester:

To a stirred solution of oxalyl chloride (2 M in DCM) (13.35 ml, 26.5 mmol) in dry DCM at -
78°C is added dropwise DMSO (2.5 ml, 35.4 mmol). After stirring for 15 minutes, the
reaction mixture is treated with a solution of [2-(2-hydroxy-butylcarbamoyl)-ethyl]-carbamic
acid benzyl ester (step 1) (6.5 g, 22.1 mol) in dry DCM (40 ml). Triethylamine (13 ml) is

added after 1 hour and after stirring at -78°C for 90 minutes, the reaction mixture is allowed



Exanpl es 179:

1-[2- (4- Et hyl -oxazol -2-yl)-ethyl]-3-[5-(3-fluoro-4-nethanesul fonyl - phenyl) -
4- met hylwohBazss? 2-yl ] -urea The title conpound is prepar (PdiI},POi/hENSarTE
procedure as 1-[2-(5-ethyl-oxazol -2- yI -ethyl]-3-[5-

(3-fl uoro-4-net hanesul f onyl - phenyl ) - 4-et hyl -t hi azol - 2-yl ] -urea (Exanpl e
178) by replacing 2- (5-ethyl-oxazol-2-yl)-ethylam ne hydrochloride (step
4) wit hotmnmb%eﬁh&ﬁpérﬁl@r@ ame &Ect%n(lgrdﬂt@&@yﬂlﬂl@@mqnf)@nﬂ) éncﬁkzm&hdimﬂhe Thi's
is prepared by t sane ur.e g e hy 6) zol - %d% am ne
hydrockﬁ@H% %(g)tréb %}urbfy P@S}llachl‘f?g qnaé ‘81021 (B olwafeét(%

2-amn t'?ﬁk% lsl&@ed over MgSOs, filtered and concentrated in vacuo to yield
1-[5- (O(ZF?UO’I:JO 4- ﬁe%rgggiﬂgulfon hen% -44 met hyl -t hi azol - 2-yl | - 3- [y2 (5-net
hvl - oﬂéz@tledchrm}m@@wyla]WfHWéal he t|tIe conpound i s prepared by the sane
procedure as 1-[2-(5-ethyl-oxazol-2-yl)-ethyl]-3-[5-

(3-fluoro-4-net hanesul fonyl - phenyl ) - 4- met hyl - t hi azol - 2-yl | -urea (Exanple
178) bySterp) &&(nEthyl-oxagokiil)er amic geif ié‘l“ﬁ( est8i ne hydrochl oride (step
4) wt h | hyhanrpeag This
S preggé egn%&fi EQSR)B °q§ @ﬂe&a@; Ogts?ggn HE%S’?MBSP?%‘)I%%F xg\?l%q%Sl 72557

PCT/ EPOR50 aﬂse ad@al ipHine 1495 anf§:2 miwyael)- fﬁ¢r@tlrr@g L SOXP teyppasgtupeior 46i ng

1-am no_ g, %n%luxﬁlclié & %e&%ﬂ%&%rétlﬁfgnﬂﬁ 16 pﬁlpgqagl mmgﬁqm%dll%]a 1[5 (3

Fl uor o- 2 rre ’nanesu met hl -

| azol - 2- -3-12
oxazol - Dlytlop-aty2- pxorbetarlﬁﬂantqyi r@hﬁbmgm@ afid bpn@b esterdstey 21 (6@3%&@@ 5

d |
E)go ]?leugrﬁlglo (%131 r‘es m?);_ ggﬂel r_g&%ﬁl%ﬁ rﬁu%tu%l: s sﬁhja? k)lfeﬁﬁlg nd the 11tilchEl: éhr
178) bycelheepkvadieldghﬁbuglé mmtwm (GR8xd) apl gble)solezcrhy«trameden hmode riedst § éltle t ep

4) wth theuﬂédro | ori %salt of 2-(4- methyl-oxazol -2-yl)ethylam ne. This
Y

S prep%l e pfocedure as 2-(5-ethyl-oxazol-2- yl)-ethylam ne

hydr ochl ori de (st ep 4) by replacing 1-am no-2-butanol (step 1) with
2-am noz 1- 7 7.P P03/ Q020 83 CLAIMs 1. A conpound
of fornmffR4 f ﬁga%gﬂl %Zqé(} lﬁftﬁslgﬁme%é(%ogﬁogge cif

A solution of [2-(5-ethyl-oxazol-2-yl)-ethyl]-carbamic acid benzyl ester (step 3) (0.41g, 1.49

mmol), 2M HCI (0.75 ml) in ethanol (40 ml) is stirred under hydrogen in the presence of 10%

Pd on carbon (0.041 g) for 5 hours. The reaction mixture s filtered and concentrated in vacuo

to yield the titled compound.

Examples 179: 1- 2-

methyl-thiazol-2-yl]-urea
The title compound is prepared by the same procedure as 1-[2-(5-ethyl-oxazol-2-yl)-ethyl]-3-[5-

(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Example 178) by replacing 2-
(5-ethyl-oxazol-2-yl)-ethylamine hydrochloride (step 4) with the hydrochloride salt of 2-(4-
ethyl-oxazol-2-yl)-ethylamine. This is prepared by the same procedure as 2-(5-ethyl-oxazol-2-
yl)-ethylamine hydrochloride (step 4) by replacing 1-amino-2-butanol (step 1) with 2-amino-1-

butanol.

Example 180: 1-[5-(3-Fluoro-4

oxazol-2-yl)-ethyl]-urea

The title compound is prepared by the same procedure as 1-[2-(5-ethyl-oxazol-2-yl)-ethyl]-3-[5-
(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl}-urea (Example 178) by replacing 2-
(5-ethyl-oxazol-2-yl)-ethylamine hydrochloride (step 4) with the hydrochloride salt of 2-(5-
methyl-oxazol-2-yl)ethylamine. This is prepared by the same procedure as 2-(S-ethyl-oxazol-2-



R4 in free or salt form wherein R is hydrogen or am nocar bonyl
optionally substituted by nitrile, or Rl is G -Cs-al kyl carbonyl or

Cl - C8- al kwbawgiomssar bonyl either of which being optionallyPCIPes/iH1086 ed by
hal ogen, hydroxy, am no, G -Cs-al kylam no, di(C-Cs-al kyl) am no, carboxy,
Ci - C8-al koxycarbonyl, nitrile, phenyl8 G -Cs-hal oal kyl, or by Cl-Cs-alkyl
optionally substituted by hydroxy, or R is G -Cs-al kyl carbonyl or

G -Cs-al k m noganbonpyl. .eithe f I hei: Qpti i £d by
SR e e

A - CB- grkydrotr bonyl or G - Cs-al kyl am nocar bonyl either of which being
optionally substituted by G -Cs-al koxy optionally substituted by hydroxy,
or RL is C -Cs-al kyl carbonyl or G -Cs-al kyl am nocarbonyl either of which
bei ng QE_&AEMMLS BsHhidroatdethynastiléonyl-phetyl )erhmkthyl-thidzol-2-yylit3=ld-(dymetdyr oxy
or CG-Cs-alkyl, . gr Rl is C -Cs-al kyl carbonyl or G -Cs-al kyl am nocar bonyl
ei t her %ﬂ@kﬁ@ﬁ%ﬁﬁﬁ%pti onally substituted by a 5- or 6-menbered

het er ocyid ditfe dohiibul@W prepaetebyothesmne pracadurhes &42-(attbpoxagel 2yl)-ethyHlriolr t he
group consi sting of oxygen,, nifroge nd s ur hat i i e

opt i ona(ﬁtfinor%ﬁﬁ%tﬁ?rtfﬁ E’HB{/]PIPF%#)@i‘g‘?t?‘ﬁ?t-hf%-og#%&m%r(hﬁr?@g _12?1(%51%;:?%81? 8l is

- (C=0 - (sNH)ja-oiol WHAY-@haimsetydrochloaidd (st 4)deidothediydrothloriBe sar of-thenber ed
het er ocycli’c ring havEQg pneTﬁr nore ri E}g Eetero at ?mse assezl-(%gett@f-o%%@zt he
group coetbykexasgl-tyletbyloming. Thisis BRAred R Ry R O PR A Rg Dei ng

opt i O”a}Lli-&hiI‘alQﬁ&é Ty Gl dRde fseels DMy reflaciag 1adokiyib-2-buinoCstapl Koxith bamino-& 5-  or
6- menbered heterocyclic ring having one or nore ring hetero atons selected
from t herogeestlp consi sting of oxygen, nitrogen and sul phur, or R is
-(CO-(NH)b-T where b is 0 or 1 and T denotes Cs-Cs-cycl oal kyl or phenyl
either of which being optionally substituted by hydroxy, G -Cs-alkyl,

C - Cs-al koxy, or by Cl-Cs-al kyl substituted by hydroxy, R2 is G -C3-al kyl
or hal ogen; one of R3 and R4 is R6 and the other is R7; R5 is hydrogen or
hal ogen; WO 03/ 072557 PCT/ EP03/ 02036 84 R6 is hydrogen, hydroxy, am no,
-SORB, -S02R8, -SM2NH2, - SO2NROR10, -CORs, -CONHR8, -NHS02R8 , nitrile,
carboxy, -OR or G -C8-haloalkyl; R7 is hydrogen, Rl11l, -OR', hal o, carboxy,
-S02R8, cyano or G -Cs-hal oal kyl, or, when R4 is R7, R7 can al so be
-NR12R13, R14 or -OR14; R8 and Rl11 are independently G -Cs-al kyl or
C3-C8-cycl oal kyl, optionally substituted by




hal ogen, hydroxy, Cl-Cs-al koxy, nitrile, amno, G -Cs-al kylam no or

di (G -Cs-alkyl)amno; either RO is G -Cs-al kyl or C3-Cs-cycloal kyl,

opt i onal I'wo9al32551 ut ed by hydroxy, G -Cs-al koxy, nitril epPCamPa®92036

Cl -Cs-al kylam no, di (G -Cs-alkyl)am no or a 5- or 6-nmenbered heterocyclic
ring having one or nore ring hetero afdns selected fromthe gr oup

consi sting of oxygen, nitrogen and sul phur, that ring being optionally
substituted by G -Cs-al kyl, and R10 ¢pafmgrogen or Ci - Cs-alkyl; or RO and
R10 together with the nitrogen atomto which they are attached forma 5- or
6- menbered heterocyclic ring that contains one or nore further hetero atons
sel ected fy g,‘mg1 nsi sting of oxygen, nitrogen and sul phur, that
ring be?hé%ﬁ)&oﬁg#g sulés:{)i tuted by C -Cs-alkyl; either R12 is

C -Cs-al kyl or C3-C8-cycl oal kyl R3ptionally substituted by hydroxy, am no,
C -Cs- alkylamno or di (G -Cs-al kypr&h ngy and R13 is hydrogen or

C -Cs-al kyl; or R12 and Rl13s r '|\fh the nitroggn atomto which they
are attached forma 5- or pberg8d hé&tierocyclic ring that contains one
or nore further hetero atons ected fromthe group consisting of oxygen,
nitrogen and sul phur, t hat g being optionally substituted by Cl-Cs-
alkyl; and R14 is G -Cs-al kylgpbptionally substituted by hydroxy or
-NR12R13. 2. A conpound according to claim1 wherein Rl is hydrogen or

anmi nocaihfeydr aptfoomabheyeisubstituted by nitrile, or Rl is

G - Cs-alkyl.carbonyl or Ci -al kyl am n r | .either of which being

opt i ona:RII%S hyglﬁ%%epi%rﬁfné%ogﬁg/b%ﬁ%oé)gl}éﬁ?@h%}l (rgtgtilf/)efar%in(ltglﬁ’m- al kyl ) am no, carboxy,
Ci - Cs- alok 8% 0@ Gealkylcanbiotylior €:1-CspillegiathinoCirbGisyl kishen af which beingloptiGhallys - al ky|

optional l)y .substiiuted hydr ox r~RL i.s Ci - Cs~alk i nocar honyl

opt i onaF‘ile/mg‘ﬁ%ﬁ’X %TL}? &G E%//dr 8%5’ éﬁll%%?c(ﬂb%sl'%lfl)fl?mglro g %C’i@&s:”%k}-%&{ng?k@af LSyl or
G - Cs- aldgylkanycxabanyhariyrile, pherdydrC.e€s-dloakylbed ygColi-klbplalptipnaliyudubttitutetddy by
Cl- Cs-a:hk x%&(r)pti onal Iy substituted by hydroxy, or Rl is

C-Cs-a K&O bonyl or G -Cs-al kyl am nocar bonyl either of which being

opt i onabl R! issCbG}-hlkyicadohy or Co-Csaillkybariimotiebey| bigliee bbelichibeingiopgiohdlyi ng one
or nore ring hefero ato el ect fromth roup consi sting of oxygen,

ni t rogeﬁubéﬁg‘tg‘ﬁ%hﬁ@'cﬁqs%ﬁlkyﬁ|° BOT?S& r‘?ﬁg%'ﬁlftf‘éﬁéﬂm%og%’ubst ituted by

G - Cs- abkyl is WOCPIkOIEZ Doyl BET, ERQABLAZANR6 carBonyd EithE of &hich Gefdy-opbibhalyHet
where a is 0O %& 1 a#g t denot es ab4'_’ﬁ£gf> Er 6- menbered N- heterocyclic
ring hatiisyrsrhbhErtoxy AR sebsartrE bY BYHEHad from the group

co BSi st bmag{)cl-@gc%mﬁlaarbaigfl rwgﬁrﬁgﬁmglﬁmhﬁmégony}l Bigtter of Wﬁig:h&ieﬁi% o@ﬁbhzgnal lm% .
substituted by, hydroxy, Cl-C8-al kyl, -Cs-al koxy or by a 5- or 6-nmenbere
het er ocyRlsiguted Qagphwf/ ?Rj‘OBﬁ]g%ﬁ%sﬁ%Feél tfylgﬁ’&r??@t‘ﬁ (é(?faglﬁg’ sel ected fromthe
group CepRI&t@CNYs-Akylexbe or W 10:QU8 RN casbbBM bikher of which being optionally

substituted by a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms

selected from the group consisting of oxygen, nitrogen and sulphur, that ring being optionally
substituted by hydroxy, Ci-Cs-alkyl or C;-Cg-alkoxy,

or R!is ~(C=0)-(NH),-Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen, nitrogen and sulphur, that ring being optionally substituted by hydroxy, Ci-Cs-alkyl,
.C1-Cg-alkoxy or by a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms
selected from the group consisting of oxygen, nitrogen and sulphur,

or R1is ~(C=0)-(NH)p-T where b is 0 or 1 and T denotes Cs-Cs-cycloalkyl or phenyl either of
which being optionally substituted by hydroxy, Ci-Cs-alkyl, Ci-Cs-alkoxy, or by Ci-Cs-alkyl
substituted by hydroxy,

R2 js C;-Cs-alkyl or halogen;

one of R3? and R# is Ré and the other is R7;

R4 is hydrogen or halogen;



or Rl is -(CO-NHT where T denotes C3-Cs-cycl oal kyl or phenyl either of
whi ch being optionally substituted by hydroxy, Cl-C8-alkyl, or by

Cl - Cs- al kb osiolessi t ut ed by hydroxy, R2 is Cl-C3-al kyl; omeTaProii®Roand R4 is
R6 and the other is R7; R5 is hydrogen or hal ogen; R6 is hydrogen,

hydr oxy, am no, -SO02R8, -SO2NH2, - S2RROR10, - NHSORRS, cyano, carboxy,
-OR8 or Cl-C4-haloalkyl; R7 is hydrogen, -OR', fluorine, chlorine, brom ne,

nitrile_or - C4- ha . Ofmnrh 9 7 . SANCRM, atorsheoNRR2R13 or
- OR14; B %Y%d"%‘z’i‘iﬁ Arrgg’}’ﬁéle‘%"én%%%tﬂg@ |-’cgz§}%| ;CBeither RO i’s Cl-Cs-al kyl
opt i onaNHsOsRBstiirtlestcexboly, -PRd 00 51-Ceddgl@Bkydy cl oal kyl optionally substituted
by hydrax | - C8-al KQxy, 1 ALt i & -85 | &ARAIBAKR of! whien R i

6- merrb&gé hycﬁ%eélr gcyié(??c’lrm}mr)fé:a ga"x?%%%% Cg?nd?r%l}rgl r?ng heterg atonms sel ect ed
from t IR?, BT edipaleobsNRPRY, BY or e®Réen and nitrogen, that ring being

optionally sti.tuted, b - L kv~ car i : - Cs-al kyl ;
or R9 gdméﬁ%pf“&?d&#‘ﬂ@?d%&yg-t Eaan%'i1 £ %{c%e(% Qg?lgﬂngalb%dﬁﬁ g‘f’l]}otgﬁgg}mgérdegat t ached
form @ahpef) hfihbRyIGF@chlketyeningly carhinor Cr@s-ahatamiomendifci-Gnelkphamispe
further hetero at el ected .fr t he 1St ) nd
ni 1 r ogein e CagarngopeTarRT e el M aGRE S’ ROARGT
R12hi S kil Canahd - CpdlkRnainbydigOi6s-alkyl) aninbyor diS¢ GF 6@senatieksd heseroenslic ting R13
is hydrogen or Cl-C8-alkyl; or R]2 RL3 toge M J: en atom
o whi GRVERpe aF Boit HAEHBLroRBTRY SHeckd i B unpor anoly O bbbt Lt
cont ai rh%d%ﬂl%fwf, thRrehef Beldghptionalyabstatietby Cal@etlled, anfdrRithis tyelregeowp Ci-
consi sting of oxyge nd nitrogen, that ring bei.ng,optional t4 tuted
by C - @sﬂ YERY By%f}@{%i%ef r t‘fl‘t?’ég‘? RS A ar:?.mg R \Klgﬁq%f)hﬁﬁama%%élr“(yﬁ %gpl tSa 05 claim1l
or 2, i(il}lé-ﬁi@ﬁgélred %@deﬁociftgfc'fing\éﬂﬁlhﬁhﬁinslﬂneioS rﬂqct:dfwgen}legerloaawmechmdrfydm
optionally substitute y nitrile, o l, is,Cl-C4-a carbonyl .
Cl - C4- ébkﬂ%%@%ﬁ%@gymém HEPESE a‘}/x{ﬁugr’i‘“bébﬁtg‘“tcﬁé%ef’%?n%“l"?aI?YSSu‘%’%tt‘ﬁ%Eeﬂtbé’d by
hal oger\(,;l_@yglm(?p’(y, di (Cl - C4-al kyl ) am no, carboxy, Cl-C4-al koxycarbonyl,
ks Wi St Bl SRy by AR 7 2ol L €0
G - CA- ) VlkyDRER)) ahdl R154 B dioger 0CHEs-ARylCsr BYPcinda Ryl , or R1
is Cl- %ﬁ%{x@{ﬂo@%ﬁﬁl aorﬂ))CI -C4-al k Ilam§ngg ra n I8 izh i of, whj ch bei ng
opt i onatiostherswitk thetnifregenigyonrie which thexadre 6‘5?‘&’6 g‘?‘?’&f’ g’u%s iRREEEDy hydr oxy,
or RL il?etegg)w' ﬁhgma@ A RARY bnér febreFrBédctaashpgaelbasy Frofi thBgfoupf Whi ch
bei ng optloaffy _ ) ) . .

consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by C;-Cs-

alkyl; and

Ri4is C;-Cg-alkyl optionally substituted by hydroxy or -NR12R13,

2. A compound according to claim 1 wherein

R! is hydrogen or aminocarbonyl optionally substituted by nitrile,

or Rt is C;-Cg-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally
substituted by halogen, hydroxy, di(Ci-Cs-alkyl)amino, carboxy, Ci-Cs-alkoxycarbonyl, nitrile,
phenyl, Ci-Cs-haloalkyl, or by Ci-Cs-alkyl optionally substituted by hydroxy,

or R1 is C;-Cg-alkylaminocarbonyl optionally substituted by Cs-Cs-cycloalkyl,

or R! is Ci-Cg-alkylcarbonyl or C;-Cs-alkylaminocarbonyl either of which being optionally
substituted by C;-Cs-alkoxy optionally substituted by hydroxy,

or Rt is C;-Cg-alkylcarbonyl or C;-Cs-alkylaminocarbonyl either of which being optionally
substituted by a 5- or 6-membered heterocyclic ring having one or more ring hetero atoms
selected from the group consisting of oxygen, nitrogen and sulphur, that ring being optionally

substituted by C;-Cg-alkyl,



substituted by a 5- or 6-nenbered heterocyclic ring having one or nore ring
hetero atons selected fromthe group consisting of oxygen, nitrogen and
sul phur, wbab/risay bei ng optionally substituted by Cl-C4APari@po3/omss RL is
-(CO-(NHa Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-nenbered
N- heterocyclic ring having one or nor®é ring hetero atons selected fromthe
group consisting of oxygen, nitrogen and sul phur, that ring being

optional Iy ; ¢t§ Jc(y dI—RYvJﬂ&Qraqg(M’or@jan%éldléﬂ(l)tesa@lﬁ%r@lxr@%ﬁé QINby a 5- or

6- rrerrbered fc ring havi ng} one or nore ring hetero atons sel ected
f r om t Hetgooulic dopbasty onp @fmex yigahetere atomysnlectad fron tha groupsenTgtingof

being DRETbNr T SubSTPhET i HOE Rt Sty sEodRTE nEeRE Gt R
subst i t@f édalkyx;hydbpa(y or meme@ﬂif@r@qyklw mng)lwenngfomrme mg hsteﬂsatam t he

e e

a - C4- had roak k@(t_, ORNH-E vsﬂnydar'b derotes-GFCs-cykloatkyl mepheuhll ftmhﬁmef Wlbclohitln& cyano

or Cl-C4- hal 7 & - OR14;
R8 and gerpnalie %@&2’@% oty B i iguig b g g,

opt i onaRd ¥ GGubsdlkfiut ed by hydroxy C3- Cs cycl oaI kyl optionally substl tuted
by hydroxy, - CA- al kox nitrile,, di (G -C4-al kyl)amno or a 5- or

6- menbe?Pt B C}' gﬂ%‘dﬁ/ﬁ??‘{dﬁlﬁeﬁg’eﬁ g one or nore ring hetero atons sel ected
fromthR5Elh9ﬂlﬁbg§1@B§haﬂbgeﬁg of oxygen and nitrogen, that ri ng be| ng

opti onal Iy S bstl b 1k ) R al kyl ;
or R9 a?\dlsli?I é"tyh V\%/IPWO’(% ﬁ > g%ﬁ\éﬁz’a%@#]@%gé mﬂgﬁgﬁ grrloé %bggl%’hed
form a.dgs d}rcﬁcmrb;ﬂkﬁﬂ het erocyclic ring that contains one or nore
further_hetero ato sel ected,, fromthe gr.o C istin f _ox and

ni trogeR, lsthbiﬁ’tOgFli"ﬁé‘iél %H@“B?afWBHH? %‘H}Ss??@gt"égp%ﬁ‘ék) ﬁ%f‘ X ‘ﬁl){%’?ﬁel t her
R12 is f@i-ﬁf}a@mgybeqnngnairl PRrR3ybstituted by di (Cl-C4-al kyl) am no, and R13

i s hydrogen or 2 and R13 together with the nitrogen atom
to whi cR® ekl ar "em&‘ERe&g q"oﬁ?"rﬁlg - or 6-nenbered heterocyclic ring that

consi St o a7 %Li‘”@%ﬁk%lh“f‘ﬁ.ﬁflm‘éﬁma“"?“?."ﬁﬁ"”a@ e oot L onsl Ly subst i tut ed
by Cl- @bg@numﬂ yylgfﬁépmﬁe 2%5711 %F_iﬁeéf Gé‘@%@m%?igf RYAY és‘%éingafe | kyl . 4.
A conmpoyfgoofclif PmBBhRng ocRCEN i thel iR tézb atdslseletredl frdgh B ghaipicohsiting ofher ei n
oxygen and nitrogen, that ring being optionally substituted by Ci-Cs-alkyl, and R is hydrogen
or Ci-Cg-alkyl; or R® and R10 together with the nitrogen atom to which they are attached form
a §- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Cs-
Cs-alkyl;
either R12 is C;-Cs-alkyl optionally substituted by di(Ci-Cs-alkyl)amino, and R*3 is hydrogen or
Ci-Cs-alkyl; or R12 and R together with the nitrogen atom to which they are attached form a
5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Cs-
Cs-alkyl; and
R14is Ci-Cg-alkyl.

3. A compound according to claim 1 or 2, in free or salt form, wherein

R! is hydrogen or aminocarbonyl optionally substituted by nitrile,

or R1 is Ci-Cy-alkylcarbonyl or Ci-Cs-alkylaminocarbonyl either of which being optionally
substituted by halogen, hydroxy, di(C;-Cs-alkyl)amino, carboxy, C1-Cs-alkoxycarbonyl, nitrile,
phenyl, Ci-Cs-haloalkyl, or by Ci-Cs-alkyl optionally substituted by hydroxy,



Rl is hydrogen, or R is am nocarbonyl, G -Cs-alkyl carbonyl or

Ci - Cs-al kyl am nocar bonyl either of which being optionally substituted by
hydr oxy, Ww0i080725€1 - Cs- al kyl am no, di (G -Cs- al kyl (am no), PCArHPo3§2036

C -Cs-al kyl optionally substituted by hydroxy, hal ogen, C3-C8- cycl oal kyl
optionally substituted by hydroxy, G -%s- al koxy optionally substituted by
hydr oxy, Cl-Cs-al koxycarbonyl, nitrile, halogen, phenyl optionally

substi t yted by (f!,ya?!iﬁ&‘r}{m%ar%ny@%?n@ﬁd@{r|subsQi!'tut@d By CQIC& red heterocyclic

ring having one ero atonms sel ected romt e group
consi st omRy! ie C1e6Seyalericarbryl og@ncaﬁ&yhmlpmrborwhmher phhish begs @BFPWI ly

substi t Utb%jtupe\él lg'yé %lko% ﬁg}ngggﬂydbsﬂ{uteq tg%&)ép merrbor RlLis -(CO-(NH)a

Het where a enotes a ered heterocyclic ring
havi ng arR! Js|C1r©zrdk)r1¢:angorb’éDeCoCmﬂWlmmB@CtaehQreheliheoﬁfWh@héﬁmaﬁpeeﬁﬁh’st| ng of

oxygen, nitr apd t ed by
hydr ox yS bfﬁl tu%s%eb "1<$‘| orZéer%QHéﬂgd LF‘% gél{a%ﬂ&%g%g %gt& P‘E@l h%% ﬁﬂgal%odé%diné one of
R3 and $§efkcied fRan dracgrbnlqecmtsheng ofsoxREen, nikBoges ahy dulplyen tlw ring beigg apticw@lly s
hydr ogen, h r.gx 1’8?1?1?9’ - S02Rs, - SO2NH2, - SO2NROR10, - COR8,

ﬁé&? Pl e

CO\IHRs car boxy, CR8 or G -Cs-haloalkyl; R7 is
hydr ogess RR&L(C—(OR(NH];&H@ w}m&rd:)m()yqr 1 SGPIRE;, deny@no 4615- @r6€nse-nlﬂmr@hNkyl or,

when R4 i s al so be R12Ri 3, . R14
i ndepenh‘e?‘FPFXfL@rm@agflﬁwe 8 mess. 7 EP SIS ﬁegdgaﬂ% %"n%me@g @ang ;%ﬂ&[ ed by
hal ogenmq}gyﬁirrﬁofygenend@al-pahkmhgt nnglbterngk@noaaﬂyrmbsttﬁued‘,by d{lb’&lybb(&,rﬁ:ﬁ64 -gikyl,

ei t her

di (G - Kyl
olp'g i onakt gj“?ﬁ‘ﬁ)ﬁ’ ?‘ofnlljy ad- By 6ﬁ§/edx}b(§§(e§1 he%ro%zgps fl{%%gXVIHg one o oS Tore %hs h%%l‘&gt!oms
G - Cs- aldiectedtidin thedkirbp ccﬁ&rsahgyﬂ Jx8/gen) Mitbdgea ahd sﬁiphﬁr menber ed het er ocyclic

ring havj 0 het ero_at o Iec edf h

consi st P‘h%pgf' ?(g %Wﬁ’rﬁt ggﬁn(’tﬁsh 3'9?196%%1@? e“ry @ e’b%é ‘ﬁ%cgéfmgnal ly
subst i t ghiashally s€bstiC@iedibkiydroan € RLQ1kS, drtgr©g@nalkyl sGhstinisd &) kydroxpr R9 and
R10 together with the nitrogen atomto which they are attached forma 5- or

6- membeRel $ictawtl ﬂycl ic ring that contains one or nore further hetero atons
sel ect eghd &t arddR* i§ROUAd BRNEh&tid RY Of oxygen ni trogen and sul phur, that
ring being optl onal |y substituted by C -Cs-alkyl; either R12 is

Gi - Cs- aRkipihydrogen o al@%‘?ﬂaoal kyl optionally substl tuted by hydroxy, am no,

G -Cs- @b l@ﬂyﬁfﬂgaﬁ J( Gmirfes S@LREY BDSNHRE O ARIRRY] BTHSORY dii 1€ tafboxy,

Cl - C8- alé)é% together with the nitrogen atomto which they
are att é’éi(htﬁ'*rﬁaéoaﬁkyl’or 6 menbered heterocyclic ring that contains one

or nor epb Wi NESeREICHTIO fRIoPINE, chR): ] Bl By dnB@r @ Qrha WIS/ &),/ h&n/R* is
PCT/ EP03/ 02036 - 88 consi sting of oxygen, nitrogen and sul phur, that ring

bei ng oBf:ifsan rlpobg R RIt @R/ cl- Cs-
R8 and R are independently Ci-Cs-alkyl;

either R? is Ci-Cs-alkyl optionally substituted by hydroxy, Cs-Cs-cycloalkyl optionally

substituted by hydroxy, Ci-Cs-alkoxy, nitrile, di(C;-Cs-alkyl)amino or a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen and nitrogen, that ring being optionally substituted by C1-Cs-alkyl, and R*° is hydrogen
or C1-Cs-alkyl; or R? and R0 together with the nitrogen atom to which they are attached form
a §5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Ci-
Cs-alkyl;

either R12 is C;-Cs-alkyl optionally substituted by di(Ci-Cs-alkyl)amino, and R3 is hydrogen or
Ci-Cs-alkyl; or R12 and R13 together with the nitrogen atom to which they are attached form a
5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Ci-
Cs-alkyl; and



al kyl; and R14 is O -Cs-al kyl optionally substituted by hydroxy or
-NR12R13. 5. A conpound according to claim4 wherein RL is hydrogen, or Rl
i s am nocaptwemylss7 G - Cs-al kyl carbonyl or G - Cs-al kyl ani noearEpng/b203ei t her

of which being optionally substituted by hydroxy, di(C -Cs-al kyl am no),
carboxy, G -Cs- alkyl optionally subsfftuted by hydroxy, hal ogen,

C3-Cs-cycl oal kyl optionally substituted by hydroxy, G -Cs-al koxy

opti onq{)j ub tituted by hydroxy, G -Cs-al koxycarbonyl, nitrile, hal ogen,
phenyl p‘%ll ohATY !/ substituted by hydroxy or G -Cs-alkyl, or a 5- or
6-membered heterocyclic ri ng having one or nore ring hetero atons sel ected

f th t t hat b

opt 1 ondk 14 CatBf g Scopdy iyl HPARR ARy BBl 7 AL ring belng
- (C=O) R:Nhdrbigin, ohRF B am11|1($:afb0myl E:@dlkaéqarhtmbolegx §8'51k}’]@fmlﬁ)£ﬁ’é}?ﬁtélr ed N

het | r t 14Ut 0 -

G Coo kg EPhahkpSHRal ORI B IR, B ool e,

R7;  R3llyHa HMQ?I)RQOQRa?Bb}Q{ Ch@satkghoptRGally substmogkhy, hyldyobryo kglogemnCass- - sostI -

- SO2NH2, N - ano cC

| s hydr%@}@ﬂ _qponaly %’gﬁtﬁﬁ:ﬁg ﬁ’P’g gf‘ gr&no ¥Eop noq?ﬁ%%bsg&tewd?%iyl

@%lk@gc%onﬁ? nitals, l@dl@ghn@mﬂmﬁﬂlﬂl}mubsm by Rgdemerl oRCA-Car e

|ndepen ently ituted

by hydradkh, 0r@E3d-(% W?PE%F‘?(W”’%?ﬁFﬁ‘S K3 Ihf}vm% f)r ?1“%@ rdpgg; eltef(%g gwnisys,%}éa%&

r? Ca- aﬂr&‘ll?)ﬂi/e grBlip EordsBtinglbf &yg@ﬁ'lﬂkdfgéh)aﬁdmﬂphm that Ging bﬁméonl mﬁ?@VGd )
eterocyclic ring having ane, or t t he

group chsitaed ﬁg%dgr%xgggha‘&ﬁ‘om 1f¢8o‘t}k?|’g' I’I§98 g%gbﬁ%ﬁé rU

substi t yted dpteidentBs alskit 6- n&ﬂﬂ)eB&lQleteSod?ylﬁir@@]ﬁhvmgrox@or ﬁs)rahkg( he;tem R9 and

R10 together wth the nitrogen aton}[to whi ch the\éd Ehat ha “Sg glgém a 5-

or 6- meatbes ecdeckrsk fser ehsoRp F‘?‘Htjt”t‘%‘& O A HEBABE B P lﬁD RePE et er o

atons s fadt FOYPCEapaikgt 6M0-Of-alsygen and nitrogen, that ring

being o ttﬁgalg}dsubggﬁbstq}?‘t}?e(ggg Cl- §Cs al 1kyI b either R12 is G -Cs-al kyl

opt| onaR%rycst%ﬂlkﬁlméélloé‘iﬂ di (CI Cs- al kyl )ani no, and R13 is hydrogen or

al kyde; 3q5dlﬁagsﬁnglﬁ}lgog&ggtmer with the nitrogen atomto which they
are attacheé{ forma 5- or 6-nembered het erocyclic ring that contains one

or nor eR%laﬂle%elhetb%“l%eatorrs selected fromthe group consisting of oxygen
and nitgp %%57 HfinG s@w-@@aki YSOL0IES, i-S ONERPRDY, -CORS GCONKRE,  and
BO8 0icRRRbufids, BRR03S

WD 03/ 072 2036
-NHSO:R8, nitrile, carboxy, -OR or C1-Cs-haloalkyl;
R” is hydrogen, R, -OR, halo, carboxy, -SO2R8, cyano or Ci-Cg-haloalkyl, or, when R* is
R7, R7 can also be -NR1ZR13, Rt or -OR;
R® and R1! are independently Ci-Cs-alkyl or Cs-Cs-cycloalkyl, optionally substituted by
halogen, hydroxy, Ci-Cs-alkoxy, nitrile, amino, Ci-Cs-alkylamino or di(Ci-Cs-alkyl)amino;
either R? is Ci-Cs-alkyl or Cs-Cs-cycloalkyl, optionally substituted by hydroxy, Ci-Cs-alkoxy,
nitrile, amino, Ci-Cs-alkylamino, di(Ci-Cs-alkyl)amino or a 5- or 6-membered heterocyclic ring
having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur, that ring being optionally substituted by C1-Cs-alkyl, and R1° is hydrogen or Ci-
Cs-alkyl; or R? and R1° together with the nitrogen atom to which they are attached form a 5-
or 6-membered heterocyclic ring that contains one or more further hetero atoms selected from
the group consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
Ci-Cs-alkyl;
cither R12 is C;-Cg-alkyl or C3-Cs-cycloalkyl optionally substituted by hydroxy, amino, Ci-Cs-
alkylamino or di(Ci-Cs-alkyl)amino, and R*® is hydrogen or Ci-Cs-alkyl; or R12 and R3
together with the nitrogen atom to which they are attached form a 5- or 6- membered

heterocyclic ring that contains one or more further hetero atoms selected from the group



R14 is C -Cs-alkyl. 6. A conpound of fornmula | according to claiml, in

free or salt form wherein RL is hydrogen, or Cl-Cs-al kyl carbonyl or

C - Cs- al kwbagiomassar bonyl optionally substituted by am noPCEaPhdp36

Cl - Cs- al koxy, Cl-C8-al koxycarbonyl, nifitri | e, hal ogen or a 5 or 6-nenbered

het erocyclic ring having one or nore ring hetero atons selected fromthe

group consisting of oxygen, nitrogen and sul phur, that ring being

optl Ona!:cllﬁxsﬁﬁ%()it lI‘:rf"‘ilut egan@ulﬁﬁl.l&}’{hat Bﬁg béngbpﬁ-@mﬂk’ kibstifited ey 0gER; one of
and gther i s R7; I's hydrogen or hal ogen; R6 is

hydr ogesalkylhgeit oxy, am no SORB, S02R8, SCJZNHZ SO2NROR10, CORE, CONHRS,

NHSO2R8R 140 &I O My < DB RId ogiRk;;ﬁw R7 is hydrogen, R11,

OR11, hlal géécbgﬁgyp%&boxgls 02ul?28,l,£;I oyrg%c):?adés hal oal kyl, or, when R4 is R7,

R7 can al so be NR12R13, R14 or OR14; R8 and Rll are |ndependently

Cl - Cs-akk jonal Iy substituted by hal ogen,

hydroxylj éco&p Gﬁi](%‘?co?&i étrll%ﬂ}ﬂ,“"avﬁ‘lp}r?o Cl - Cs-al kyl am no or di (Cl-Cs-al kyl)

ani no; Reisthydrogis, oréil(‘n# ai@inogdrkghylof1-Caalkglcapeny s Kt Ge-adlglarmingearonyl

substi t ut,e hydr.oxy 1&3 I 1 Lkyl@nsho,

di (C - tdaf QP %}‘ﬁnd”ﬁg’ &pu% uﬁ%ﬁ&’é%ﬁpg%x%ﬁé d?’Ccl)cyc carﬁlnﬁg%a 5&?lncéiy o%e or

nmore ri mlgyll’mmnmllyambmuedlberdtyémﬁyr lortogeneCgCoayslandid |09t1® y eibstisytere

nitro e and |
G - o SPGB Ol S tehy SRUISD R BRI RBHE, o e
with t hhalagdm; pheryl aptnmaﬂpswusnninect lyelyy dawsey cact@w@d%ékiylf or ard-eorF-membered rrenber ed

het eroc ﬁ%l ! ?Y){]flﬁ n@g r]ixg%tgg ?)ﬁg E)ra 1:;131$e L ehe?ero gf Uk seféEtteH' g;os u‘%[% %&%P%E}ﬁg%m%%fe cted

from rogen i ng being
Opt io nabky;geﬁ ub&bgmmﬂdulp}lur, (fllatﬁfmgaulekrgloptlenallyesubmeted by Ch-Ueskyll ky C1-6-

cygl oal k n ituted by h i - 8-
aI kyI an¥]%8x’6r°r§1(l Hcg) %wi %u'ﬁ)‘v%(ge aasndoﬁénggfeﬁé%iroéege@nﬁ%F 6%@%65%1 wyl :or
R12 andhR&r%cydhegﬁltgh@ﬁowltyhubshﬁutﬁd by bgdoxpt@nCdkylhir Ch-Gskedoxay e at t ached
forma iﬁ rrbered het erocyclic ring that contains one or nore
further é‘t%‘r(cﬂi3 ?Slms selected fromthe group consisting of oxygen,
ni t rogeanéiatklsd,ﬂmﬂiﬁ R%hditherdthlg ibRi;ng optionally substituted by Cl-Cs-
al kyl ; and R4 is C|- al kyl optionally substituted by hydroxy or NR12R13.
7. A coRpBlidrogersr ?lﬁée“t’o claim6 wherein Rl is hydrogen,

C - Cs- ak{kx&l %af%ﬁyﬁydr&ar £8inol JOLREYE OGTEL, bOOYNR UL, -DHHDR® saybisd, ichutbiosyl, by
car boxy or %?k carbonyl; R2 is Cl-C3-alkyl; one of R3 and R4 is R6
and t he @Rhet Ci-S+Raloaligh 03/ 072557 PCT/ EPO3/ 02036 90

R? is hydrogen, -OR!1, fluorine, chlorine, bromine, cyano or Ci1-Cs-haloalkyl, or, when R* is
R7, R7 can also be -NRIZR13 or -ORM;

R8 and R! are independently Ci-Cs-alkyl;

either R? is C3-Cs-alkyl optionally substituted by hydroxy, Cs-Cs-cycloalkyl optionally

substituted by hydroxy, Ci-Cs-alkoxy, nitrile, di(Ci-Cs-alkyl)amino or a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of
oxygen and nitrogen, that ring being optionally substituted by Ci-Cs-alkyl, and R is hydrogen
or Ci-Cg-alkyl; or R? and R1° together with the nitrogen atom to which they are attached form
a 5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Cs-
Cs-alkyl;

either R12 is C;-Cs-alkyl optionally substituted by di(Ci-Cs-alkyl)amino, and R is hydrogen or
C1-Cg-alkyl; or R12 and R13 together with the nitrogen atom to which they are attached form a
5- or 6-membered heterocyclic ring that contains one or more further hetero atoms selected
from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Ci-
Cs-alkyl; and



R5 is hydrogen or hal ogen; R6 is hydrogen, hydroxy, am no, SO2R1, SO2NHZ2,
S2NROR1O, NHSO2R8, cyano, carboxy, OR8 or O -C4-haloalkyl; R7 is
hydr ogen,wOR3@72567 uori ne, chlorine, brom ne, cyano or Cl - @TIeRodedoBy| , or,

when R4 is R7, R7 can al so be NR12R1389or OR14; R8 and Rl11l are

i ndependently Cl-Cs-al kyl; either RO iS Cl-Cs-al kyl or C3-C8-cycloal kyl,
optionally substituted by hydroxy, Cl-Cs-alkoxy, nitrile,

di (C -Cﬁﬂqg@]yb)_gmyno or a 5 or 6-nenbered heterocyclic ring having one or
nore ring hetero atons selected fromthe group consisting of oxygen and
nitrogen, that ring being optionally substituted by Cl-Cs-al kyl, and R10

I's hydfﬁ.gﬁrboﬁ{po%d CBf R T acB:dRS 180, intfe@asrRelk fonhd, vhichén ni t rogen at om
to which they are attached forma 5 or 6- nber ed ?etero yclic rlcpg t hat
cont ai nB! sshedemgemurirralkdearhend op Calamikyiaaniaecasbonyl grienaly gakstipied by
consi st j ag 0 N 18 s RikokRAkbdry Giithied, Aglopdt b:oNSbt ¥-nseatbtddt ut ed
by Cl - Cg@g]lokéﬁr?&é?{mhg%d%yf 239-%?_. Cg%gﬁ%kyldyoptli onal |°§ substituted, by

di (O - Cheterokypliy aimg heving aae p1moresting kptesg afpray selecied dromy thegroupgiongistingpfy R13

toget herax)#glﬁ,hliérg%elﬁqngirs%ﬁﬂr,Qﬁaﬁrﬂ %e?ﬁ%io&ﬁoﬁﬁﬁ%nﬁ&ﬁuﬁﬁtb?@lf@—afll%’lm a 5 or 6-

nmenber e erocyclic rrng that con S one or nore further hetero atons
sel ect eB? isfGidinalkd oghelegersonsi sting of oxygen and nitrogen, that ring being

opti onal | ti d sthérds R.Kyl; and R14 is Cl-Cs-alkyl. 8. A
corrpounanés/%f?s&?azjr?tl%‘g% yag%t}%eorteﬁsge’scri bed with reference to any one of the

Exanpl e&’ is l9droen onpaogah; according to any one of clains 1 to 8 for use as a
phar macgyti,cal . 1 utheal N0 ol BHRY ound
Rbts hgﬁrolﬁc/:n,giryéiﬁg& TRGRISORE! SRIRRSINILRE, RRIRN] SORY, CORRID

according to a e use of a conpound’ accordi ng
to any dDIHSMRSaliailesatboxp, @RF nr Chi€s-halnalkakt ure of a nedi cament for

treat megt. of .a di sepediat y. isdyl Fnesi | 6 -R4k&R7.The
use of g‘ o Bci%ﬁ’slglg’c@}{d?ﬁ%lgt%qgﬁf aéﬁr%?’(%& 3 éu}qrrg1 %ﬂh ggglkﬂ’l%t’@manu%ac’t ure
of a nBdiasaienbe NRAZRIF,&dt oeORGf respiratory di seases, allergies,

rheumat qi.d apthriti st eoar phr it Eh j I+ : |, asis,
ul cer at ?\,@n‘@f& ikas én,d%PfﬂgiﬁIﬁ&% |b§ 3%%16,%’ %%%% %@%ﬂgg’lf’%h%g%ﬂﬁl ggftg‘%%@% di sorders
such as hglagee hydraknat:sCi-akosy, sjtrik) doipoaCi-Ce-ellkabmion of il CoGi-allyl)amino;
transpl ant atijon, diabefes, ~stroke, . obesity of rest ' ) 03 57
EHTTE T TN T e R T
f or mul anltriksardigh] Ges-atkybindhen di(CiGy-dkydlemino osab br Honamiwiniddivteroeypli¢ ses t he
st eps OIh: .éi %ﬁl (QA}\) for.the pr ef)ar at on @f ctg ool{lndcsnscgti formula I where RL is
O - Cs- alRYPERDYrRPre ring Repsio A1 el rd HOPBR FTOvE SOPI TN S) CS B FHESFSU by
am no, aad adphir, BaCEn@bkaX yptionally substituted by Ci-Cs-alkyl, and R is hydrogen or Cs-

Cs-alkyl; or R? and R together with the nitrogen atom to which they are attached forma 5 or

6- membered heterocyclic ring that contains one or more further hetero atoms selected from

the group consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by

C1-C3-alkyl;

either R12 is C;-Cs-alkyl or C3-Cs-cycloalkyl optionally substituted by hydroxy, amino, Ci-Cs-

alkylamino or di(Cy-Cs-alkyl)amino, and R13 is hydrogen or Ci-Cg-alkyl; or R? and R

together with the nitrogen atom to which they are attached form a 5 or 6- membered

heterocyclic ring that contains one or more further hetero atoms selected from the group

consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by C;-Cs-

alkyl; and R is Ci-Cs-alkyl optionally substituted by hydroxy or NR12R™.

7. A compound according to claim 6 wherein R1 is hydrogen, Ci-Cs-alkylcarbonyl, Ci-Cs-
alkylaminocarbonyl optionally substituted by carboxy or Ci-Cs-alkoxycarbonyl;

R2 is C;-Cs-alkyl;

one of R3 and R# is R6 and the other is R7;



C - Cs-al koxycarbonyl, nitrile or halogen, or a 5 or 6-nenbered heterocyclic
ring having one or nore ring hetero atons selected fromthe group
consi sti ngoaB/omsyyen, nitrogen and sul phur, that ring beipcg/Eppt/aal | y

substituted by O -C8-al kyl, reacting a90corrpound of forrula Il R2 N ~ H
Br S R wherein RL and R2 are as herel nbefore defined, with a conpound of
formula Il RS B(OH)2 Il R3 R4 wherein R3, R4 and R5 are as

her ei nbgﬁgrhgdg)%gﬁglegalo%éﬁj.the presence of a transition netal catalyst,
preferably pall"adium (B) for the preparati f ds of fqrmula |
wher e RBS sthyfepges, hydrpm-pmings SOgtR Eﬁdﬁ&’@» SQRReR, w&gﬁ%%ﬂﬂ BOPHr mul a 1 v
R2 N R@#{grogcg_d}l%ldgygl.o .Z~-"S\OR C wherein Rl, R2, R5 and RWare as

her ei nbe ef'i ne nd the - SO2C1l group is nmeta or para to the thiazole
ring, WRY s hadragen,ORH, Buerinepehlating Pramaing iy %MUQN@'@E@Y?% VYIWEE[‘U 18 R%

pr epar at,, opds @kiformula | where R3 or R4 is NHS2Rs, reacting
a corrpoil}n%%oagof%%l a | wﬁeré one or R3 and R4 is NH2 wth a sul fonyl

chl ori d8® afid R¥rare/imsleRregonty C:i-Goalksl 072557 PCT/ EP03/ 02036  92. (D) for the
i s CEPERNO, SLCLEIg o 08 b cpelinnen
of f or mittila, di{ RiCa-alkjd)arino or a 5 or 6-membered heterocyclic ring having one or more ring

hetero atoms selected from the group consisting of oxygen and nitrogen, that ring being

optionally substituted by Ci-Cs-alkyl, and R is hydrogen or C1-Cg-alkyl; or R? and R

together with the nitrogen atom to which they are attached form a 5 or 6- membered

heterocyclic ring that contains one or more further hetero atoms selected from the group

consisting of oxygen and nitrogen, that ring being optionally substituted by Ci-Cs-alkyl;

either R12 is Cy-Cg-alkyl optionally substituted by di(Cy-Cs-alkyl)amino, and R** is hydrogen or

Ci-Cs-alkyl; or R12 and R13 together with the nitrogen atom to which they are attached form a

5 or 6- membered heterocyclic ring that contains one or more further hetero atoms selected

from the group consisting of oxygen and nitrogen, that ring being optionally substituted by Ci-

Cs-alkyl; and

R is Cy-Cg-alkyl.

8. A compound substantially as herein described with reference to any one of the Examples.
9. A compound according to any one of claims 1 to 8 for use as a pharmaceutical.
10. Pharmaceutical compositions comprising a compound according to any one of claims 1 to 8.

11. The use of a compound according to any one of claims 1 to 8 in the manufacture of a

medicament for treatment of a disease mediated by phosphatidylinositol 3-kinase.

12. The use of a compound according to any one of claims 1 to 8 in the manufacture of a
medicament for treatment of respiratory diseases, allergies, rheumatoid arthritis, osteoarthritis,
rheumatic disorders, psoriasis, ulcerative colitis, Crohn's disease, septic shock, proliferative
disorders such as cancer, athersclerosis, allograft rejection following transplantation, diabetes,

stroke, obesity or restenosis.



R13 ' where R12 and R13 are as hereinbefore defined; (E) for the
preparation of conpounds of fornula | where RL is optionally substituted

Cl - Cs- al kwbagiomassar bonyl , reacting a conmpound of fornula PCREPOZIIIG6 | S
hydrogen w th a conpound of formula Vl, Rls N=C=O VI R15-N=C=0O, wherein R15
is O-Cs-alkyl optionally substituted by carboxy or Cl-C8- al koxycarbonyl ;
(F) for the preparation of conpounds of fornula | where one of R3 and R4 is
amno andA ﬂsaec@ts bearthé repyfition ©f a@ompeakmipsfoantla dbs Hefart iweginot, ilRBee B4 and
R5 is hal ogen, | ogenat i ng npound of fornmula | where R3 or R4 is

ani no arfalt %E“B'E“HEF"’%B“SCH%%"Q’&??‘ (G reacting a conpound of fornula VIl R2
O R ~XVII R3RA wherein R2, R3, R4 and R5 are as herei nbefore defined
and X |s hal oge th a co ound of, formu H. ~N, VI

wher ei n (BT | 48R40 Wg‘F@F"rPBE%t’&P@ gemppis o ?ﬂamwgar vhee 'y SRt O%npounds
of formula I Géf@gfﬁkﬁ%nﬁfocﬁﬁohﬁ o@e sanauﬂéd lbg arﬁ'iﬁb PaakboxyearCi-alto
conpound of formula IV wherein and e a 03/,07255

PCT/ EP03/ 020$8-Csekergrcasbapyds pitdle gaha é"dl’ aﬁa St -mee eed Beteiperdlis riggt a or
para to the thi;az ‘Bhé’ br &bf@nln%hét&oaa@om@éel%%ieﬁ £F8h dle g?%ﬁ&ﬂrfsﬁnﬁ’é@ Al kal i
met al bi carbonat e, reaction with bromoacetic acid or an al kyl
hal i de, e.g. niltmﬁﬁﬁ@ﬂﬁaﬁéh% t}atémgtbémgpgﬁg@llatsgb%}tuteé by Grér-allyb preparati on

of conpoundsrg&ngggqy&go&upgg£ﬁngglls Cl - Cs-al kyl am no- carbonyl optionally
substituted by a or 6-nenbered heterocyclic ring having one or nore

ring hetero atons selected fro hengr oup consi sting of oxygen ni t rogen
and sul phur, that ring being optwongy_ifsubstlhuted by Cl-Cs-al kyl or
Cl - Cs- al koxy,

wherein R! and R? are as hereinbefore defined, with a compound of formula II
RS B(OH),
i
R3
R4
wherein R3, R* and RS are as hereinbefore defined, in the presence of a transition metal

catalyst, preferably palladium;

(B) for the preparation of compounds of formula I where R3 or R* is -SO;NHy

or -SO;NRRY, reacting a compound of formula IV

R
N
R I \>\H
N\ v
S 1
R
(@)
iﬁ\oRT
Cl

wherein R1, R2, R% and R7 are as hereinbefore defined and the -SO,Cl group is meta or

para to the thiazole ring, with ammonia or a compound of formula R°R1°NH;

(C) for the preparation of compounds of formula I where R3 or R* is NHSO2RS,
reacting a compound of formula I where one or R3 and R* is NH; with a sulfonyl
chloride of formula R8SO,Cl;



or where RLis -(C=O-(NH)ya Het where a is 0 and Het denotes a 4-, 5- or

6- menbered heterocyclic ring having one or nore ring hetero atons sel ected
from t he wo®ap7256oDNsi sting of oxygen, nitrogen and sul phuPCTiEPat/020861g bei ng
optionally substituted by hydroxy, G -9gs-al kyl, O -Ca-al koxy or by a 5- or
6- menbered heterocyclic ring having onhé or nore ring hetero atons sel ected
fromthe group consisting of oxygen, nitrogen and sul phur, or mhere Rl is

- (C=0) - (NH) b1 ibrethe ptbplaﬁatﬁnamdoﬁpd@m@besorﬁz&iaqswwe Read NRDR@T rQoeRy

ei ther of which bei tionally tituted Cl - Cs- kI

Cl - Cs- al koxyFo’BPO“’tf{}ogféPP 2 wb\;feli Belpgch o B SE? Wi ¥t A
conpound of e g | where RL is hydrogen with a corrpound of formula 11X
R16 COIX OH where R16 is C-Cs-alkyl substituted by a 5- or 6-nenbered
heterocyclic ring having one or norBXing hetero atons selected fromthe
group consi sting of oxygen, nitrogen }N@H sul piMir, that ring being
optional ly substituted by Cl-Cs-al kygs Cl -Cs-al koxy, or R16 is a 4-, 5-
or 6-nenbered heterocyclic ring haV|ng one or nore ring hetero atons

sel ected frombefeeRgnadRITaBIE Béreindefofe defiiedsn, nitrogen and sul phur, that
ring being optionally substituted by hydroxy, G -Cs-alkyl, G -Cs-al koxy or
by a 5- or 6-nenbered heterocyclic ring having one or nore ring hetero
atoms sel ect @Eb foraha pﬂapargﬁempf capsings bgrahladwigenRr! iaiobﬁo@el@ sabdgitged phur ,

or R16 is C3- cl oal k or phenyl either i C I n naI |y
SUbst 1t uted by ROl S e a emreund pidpilag g o Bosdizg

substituted buthwafnqp@ﬁnd(oﬂ}orﬁﬂﬂavhe preparation of conpounds of fornula I
where Rl is Cl-C8- al kyl am nocarbqpyl optionally substituted by hal ogen,
hydr oxy, am no, O Cs WO 03/ 07253Y —PA¥FE569/ 02036Vl 94 al kyl ami no,

(Cj:is( Sal (CJ:ZI E;/Ikyﬂl)s ?@b@qb Q,g Xi/ ¥ dbcfc"?a gllégéx%ﬁlﬂf F%‘h‘%tggb Car#?y)'(ﬁyr ‘g&?néﬁr RL is

G - Cs- al kyl aalkoegaklaryl optionally substituted by C3-Cs-cycl oal kyl
optionally substituted by hydroxy, or RL is G -Cs-al kyl am nocar bonyl
optionally substituted by G -Cs-al koxy optionally substituted by hydroxy,
or RlLis G- (15) fulr klyd poeparatied bbdwﬂpomnﬂsi cfifatrhila § wihstd dridtof &3 Ryd B @irhino

optionally (5) teI c;[t ereigI h)tr)c%ogey Yogen an at(}geist?'lor@/ c|>f’ R3, R* and RS is halogen,
halogenating a compound of formula I where R3 or R* is amino and the other is

hydrogen;

(G) reacting a compound of formula VII

Vil

wherein R2, R3, R* and RS are as hereinbefore defined and X is halogen, with a

compound of formula VIII
57 SN H Vil

wherein R is as hereinbefore defined;

(H) for the preparation of compounds of formula I where R3 or R* is -SO,R8 and R8 is

methyl, reacting a compound of formula IV wherein R!, R?, RS and R7 are as



or RL is C -Cs-al kyl am nocar bonyl optionally substituted by a 5- or

6- menbered heterocyclic ring having one or nore ring hetero atons sel ected
from t he wo®ap7256oDNsi sting of oxygen, nitrogen and sul phuPCTiEPat/020861g bei ng
optional ly substituted by hydroxy, GCigsCs-alkyl or G -Cs-alkoxy, or Rl is
-(C=(r))-(NHa Het where ais 0 or 1 and Het denotes a 4-, 5- or 6-nenbered
het erocyclic ring having one or nore ring hetero atons selected fromthe

group consi kérkiABefofe defiyiedind thiet SOME Frapds Sietapdrupara tdwhie thiapgylotigheyith an

o rorer o0 HORE! BEVLFHENHS # A BHEeBPoRFdol K REKBr Pt o sel ect ed

fromthe groyphdResbadetifdci@br ax Mk®hhalide,td. 0 @edometlithe Sidklptdted tedfpefude
-(CO-(NH)b-T where b is 0 or 1 and T denotes C3-Cs-cycl oal kyl or phenyl

ei ther of which being optionally substituted by hydroxy, G -Cs-alkyl,

G - Cs-al koxy( (1) 9bx thbxpréaara@ﬁ,n&lflé&hpsﬁmrof FdrRth Dihéty RN @XE,-Ch-RGlabiigh-a
conpound of

or nul EI: R4 erei R2, R3, R4
and R5 are agarh@?}’épﬁ%@f%lb’éu‘éﬁé*ﬂitﬁ‘é A Ph6’§13€61‘?ff§ j}?&Frecryc SFHRgNAYInG onedr; NH
Xl R18/ whepg, Rl Ré?goajf&nﬁkfec&%lfﬁﬁﬁ ad gﬁ'&ﬁf@&&‘ﬁﬁﬁ’@@ﬂb ¥l @¥Ygen @R NO,

G -Cs- aIkyIamno di (G -Cs-al kyl amno) car boxy, aIkI optional ly

substituted Byphydiheksing being epfitnallpsubettusdbigi- QYPlkéSb‘t’li en&rrlkoOsTbst i t ut ed

by hydroxy, 1KOX = aleYwhert B3 O bl Bt BohoB¥Ar QXY or 6-membered
G -Cs-al koxycargéq# nltggI(Nm%a ov(;en phenyl opti gnally sotfbs?f[{lu(tireed by

hydroxy or Cheterocyd lkyllng havigg angor @preaurrgeh%eépéépwbﬁéim thergromp havi ng

one or nore I i oxygen,
it ogen wo FIRAIBERERaR HEEoRE s84 A A vAE oG SPUGRIG St by
optional Iy sbybvit,the-diylhGdCorlkoxcr: bwa &t qxw-n@mbgeddyterggykl@ﬁ@ng kavinghen R1

Is - (C=0 - (NFiasHebre rﬁ]g7he'te§o D QORPe @B nThE ghﬁpacoﬂsmtlr% of%yéen?ﬁ%%&? d
and sulphur,
or where R! is <(C=0)-(NH)p-T where b is 0 and T denotes Cs-Cs-cycloalkyl or phenyl
either of which being optionally substituted by hydroxy, Ci-Cs-alkyl, Ci-Cs-alkoxy, or
by Ci-Cs-alkyl substituted by hydroxy,
reacting a compound of formula I where R! is hydrogen with a compound of formula

IX

-0

R1§—C\/ IX
O—H

where R16 is C;1-Cg-alkyl substituted by a 5- or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur, that ring being optionally substituted by C;-Cs-alkyl or Ci-Cs-alkoxy,

or R16 is a 4-, 5- or 6-membered heterocyclic ring having one or more ring hetero atoms
selected from the group consisting of oxygen, nitrogen and sulphur, that ring being
optionally substituted by hydroxy, Ci-Cs-alkyl, Ci-Cs-alkoxy or by a 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur,

or R16 is C3-Cs-cycloalkyl or phenyl either of which being optionally substituted by
hydroxy, Ci-Cs-alkyl, Ci-Cg-alkoxy, or by C1-Cs-alkyl substituted by hydroxy;

(J) for the preparation of compounds of formula I where R is C;-Cs-

alkylaminocarbonyl optionally substituted by halogen, hydroxy, amino, Ci-Cs-



het erocyclic ring having one or nore ring hetero atons selected fromthe
group consisting of oxygen, nitrogen and sul phur, that ring being

opti onal I'wogabz2s5T ut ed by hydroxy, Cl-Cs-al kyl, C -Cs-al PoTEPOS/0Y6 a 5- or
6- member ed heterocyclic ring having ogg or nore ring hetero atons sel ected
fromthe group consisting of oxygen, nitrogen and sul phur, or when Rl is
-(CO-(NH)b-T, RL7 is hydrogen and R18 is C3-Cs-cycl oal kyl or phenyl

ei ther of whialdyldaghagli th@saﬂhﬂ]aymﬁcb;bﬁfﬁokm@ﬂbelkbwbad)qnyl @ltriles pladnkly ICy-

G oo G i L R B g o (% 1
conmpound of foe R @-Cs-HilkGlagitcattontl o;f@nﬁllﬁ@ﬁlb@t&ﬁ&dfhﬁ Cs-@péycldalkyl r ecoveri ng
the result antopgg I?rléggsntutecfl 8}’ Hucliroxy, in free or salt form

or Rt is C;-Cg-alkylaminocarbonyl optionally substituted by Ci-Cs-alkoxy optionally

substituted by hydroxy,

or Rlis C1-C§~alkylaminocarbonyl optionally substituted by phenyl optionally

substituted by hydroxy or Ci-Cs-alkyl,

or R! is C;-Cg-alkylaminocarbony! optionally substituted by a 5- or 6-membered

heterocyclic ring having one or more ring hetero atoms selected from the group

consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by

hydroxy, Ci-Cs-alkyl or Ci-Cs-alkoxy,

or R1is -(C=0)-(NH),-Het where a is 0 or 1 and Het denotes a 4-, 5- or 6-membered

heterocyclic ring having one or more ring hetero atoms selected from the group

consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by

hydroxy, Ci-Cs-alkyl, C1-Cs-alkoxy or by a 5- or 6-membered heterocyclic ring having

one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen

and sulphur,

or R1is -(C=O)-(NH),-T where b is 0 or 1 and T denotes C3-Cs-cycloalkyl or phenyl

either of which being optionally substituted by hydroxy, Ci-Cs-alkyl, Ci-Cs-alkoxy, or

by Ci1-Cs-alkyl substituted by hydroxy, reacting a compound of formula X

R
5 \
/R@I'\\B\N:‘C:O
S
X
R®
R*

wherein R2, R3, R* and RS are as hereinbefore defined, with a compound of formula XI
17
AN

NH
o

X1

where R17 and R1?8 are selected from hydrogen, hydroxy, amino, C;-Cs-alkylamino,
di(Ci-Cg-alkyl(amino), carboxy, Ci-Cs-alkyl optionally substituted by hydroxy,
halogen, Cs-Cs-cycloalkyl optionally substituted by hydroxy, C;-Cs-alkoxy optionally
substituted by hydroxy, C;i-Cs-alkoxycarbonyl, nitrile, halogen, phenyl optionally
substituted by hydroxy or Ci-Cs-alkyl, and a 5- or 6-membered heterocyclic ring having

one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
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and sulphur, that ring being optionally substituted by hydroxy, C;-Cs-alkyl or C;-Cs-
alkoxy,

or when R1is —(C=0)-(NH).-Het, R is hydrogen and R8 is a 4-, 5- or 6-membered
heterocyclic ring having one or more ring hetero atoms selected from the group
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by
hydroxy, Ci-Cs-alkyl, Ci1-Cg-alkoxy or by a 5- or 6-membered heterocyclic ring having
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen
and sulphur,

or when R1is —-(C=0)-(NH),-T, R17 is hydrogen and R18 is Cs3-Cg-cycloalkyl or phenyl
either of which being optionally substituted by hydroxy, Ci-Cs-alkyl, Cy-Cs-alkoxy, or
by Ci-Cs-alkyl substituted by hydroxy; or

(K) the preparation of compounds of formula I where R? is hydrogen, hydrolysing a

compound of formula I where R! is C;-Cs-alkylcarbonyl; and

recovering the resultant compound of formula I in free or salt form.



